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RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Reference To Related Applicatidns 

TNs application claims the t)enefit of the filing date of U.S. provisional patent 
application serial nxmber 60/212,359, attorney docket nmto&c 25791.38, filed on 
June 19, 2000. the disclosure of which is incorporated herein by reference. 

This application is a continuation-in-part of the following co-pending patent 
applications: (1) U.S. utility patent appBcaHoh serial no. 09/454.139, attorney docket 
no. 25791.3.02. filed on 12/3/1999, which claimed the benefit of the filing date of 
U.S. provisional patent application no. 60/111.293. attorney docket no. 25791.3, 
filed oh 12/7/1998; (2) U.S. utility patent aw)fication serial no. 09/510.913. attorney 
docket no. 25791.7.02, filed on 2/23/2000, which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09/502.350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/119.611. attorney docket no. 25791.8; (4) U.S. Utility patent 
application serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 
11/15/1999. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/108.558, attorney docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provisional patent applicatton no. 60/183.546, filed on 2/18/2000; (6) U.S. utility 
patent applfcation no. 09/523,460, attorney docket no. 25791.11.02. filed on 
3/10/2000, which claimed the benefit of the fifing date of U.S. provistonal applicatton 
no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895. 
attorney docket no. 25791.12.02, filed on 2/24/2000, which claimed the benefit of 
the fifing dates of U.S. provisional applicatton no. 60/121,841, attorney docket no. 
25791.12, filed on 2/26/1999 and U.S. provisional applfcatton no. 60/154,047, 
attorney docket no. 25791.29, fited oh 9/16/1999; (8) U.S. utility applicatton no. 
09/511.941. attorney docket no. 25791.16.02. filed on 2/24/2000. which claimed ttie 
benefit of the filing date of U.S. provisional serial no; iBO/121.907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946. 
attorney docket no. 25791.17.02. filed on 6/7/2000, which claimed ttie benefit of ttie 
filing date of U.S. provisional patent application serial no. 60/137,998, attorney 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent appBcatlon no. 
09/559.122. attorney docket no. 25791.23.02. filed on 4/26/2000, whtoh dalmed ttie 
benefit of the filing date of U.S. provistonal applicatton no. 60/131,106, attorney 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203. attorney docket no. 25791.25, filed 
5 on 7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159»039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37. 
10 filed on 10/12/1999; and (16) U.S. provisional patent application no, 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disclosures of these applications. 

Background of the Invention 
This invention relates generally to wellbore casings, and in particular to 
15 wellbore casings that are fomned using expandable tubular menibers. 

Ck)nventionally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outflow of drilling fluid into the formation or inftow of fluid from the 
fonnatlon into the borehole. The borehole Is drilled In Intervals whereby a casing 
20 which is to be Installed in a lower borehole interval is lowered through a previously 
installed casing of an upper borehole inten/al. As a consequence of this procedure 
the casing of the lower Inten^al is of smaller diameter than the casing of the upper 
interval. Thus, the casings are In a nested arrangement with casing diameters 
decreasing In downward direction. Cement annuli are provided between ttie outer 
25 surfaces of the casings and tiie borehole wall to seal the casings from the borehole 
wall. As a consequence of tiiis nested an^ngement a relatively large borehole 
diameter is required at the upper part of the welll>ore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits and increased volumes of drilling fluid and drill cuttings. Moreover, 
30 Increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variations in hole diameters 
drined In the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of ttie 
35 linrtitations of the existing procedures for fbrnning wellbores. 
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Summary of the Invention 
According to one aspect of tiie present invention, a method of coupling an 
expandable tubular member to a preewsting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
5 structure, anchoring the tubular member to the preexisting structure, axlally 
displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through the tubular member, and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of the present invention, a method of coupling a 
10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stmcture. anchoring 
fte tububr member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member Includes: an annular member. . Inducfing: a 
15 wall thickness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %. imperfections of less than about 8 % of the wall thickness, no 
failure for radial expansions of up to about 30 %, and no necking of the walls of the 
annular men*er for radial expansions of up to about 25%. 

According to another aspect of the present inventkMi, a method of coupling a 
20 tubular member to a preexisting structure is provided that includes Injecting a 
lubricating fluid into the preexisting structure, positioning the tubular member and an 
expansion cone wittiin the preexisting structure, anchoring the tubular member to 
Uie preexisting stmcture. and axlally displacing ttie expansion cone relative to ttie 
tubular member by pulling ttie expansion cone ttirough ttie tubular member. 
25 Accbnjing to anottier aspect of ttie present invention, a metiiod of coupling 

an expandable tubular member to a preexisting structure is provided tiiat includes 
positioning ttie expandable tubular member and an expansion cone wittiin the 
preexisting stmcture, anchoring ttie expandable tubular member to ttie preexisting 
stmcture and axially displacing Uie expanskin cone relative to ttie expandable 
30 tubular member by pulling the expansion cone through ttie expandable tubular 
member. The expandable tubular member Includes: a first tubular member, a 
second tubular member, and a ttireaded connection for coupUng ttie first tubular 
member to ttie second tubular member. TTie ttireaded connection Includes: one or 
more sealing members for sealing ttie interface between ttie first and second tubular 
35 members. 
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According to another aspect dl the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that indudes 
positioning the expandable tubular member and an expansion cone within the 
' preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular members with a sealant, coupling the threaded 

10 portions of the tubular members and curing the sealant 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 

15 cone relative to the tubular member by pulling the expansion cone .through the 
expandable tubular member. The tubular member indudes: a pair of rings for 
engaging the preexisting stmcture, and a sealing elen^t positioned betwieen the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmcture is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting stmcture, 
anchoring the expandable tubular member to the preexisting stmcture, and axially 
displacing the expansion cone relative to the expandable tubular member by pulBng 

25 the expansion cone through the expandable tubular member. The tubular member 
includes orie or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positioning ttie 
expandable tubular member and an expansion cone within the preexisting stmcture, 

30 anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone ttirough the expandable tubular member. The tubular member 
^ includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intermediate portion. 
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According to another aspect of the present invention, a method of coupling a 
tutMJiar moiit)er to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting stmcture, and axially 
5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an inaeased axial force. 

According to another aspect of the present invention, a method of coupling a 
10 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stmcture, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and puHing the 
expansion cone through the expandable tubular member. 
15 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and ah expansion cone within the preewsting stmcture. anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
20 expandable tubular member, and Injecting a curable flukJIc sealing material between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture Is provided that includes 

25 posiBorting the tubular member and an expansion cone vwthin the preexisting 
stmcture. anchoring the tubular member to the preexisting stmcture by Increasing 
the size of the expansion cone, and axially displacing the expan^n cone relative to 
the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 

30 tubular member to a preexlsfing stmcture is provided that Includes positioning the 
tubular member and an expansion cone within the preexisting stmcture. anchoring 
the tubular member to tt»e preexisting stmcture by heating a portion of the. tubular 
member, and axially displacing the expansion cone relative to the tubuter member 
by pulling the expansion cone through the tubular member. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
10 structure, explosively anchoring the tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that includes fixing the 
position of an expansion cone within the preexisting structure, driving the 
1 5 expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different. 

Accortiing to another aspect of the present invention, a method of coupling 
an expandable tubular number to a preexisting structure is provided that includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, releasing the resilient anchor, and awally dlspladng the 
expansion cone within the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a mett)0d of coupling 
30 an expandable tubular member to a preexisting stmcture is provided that includes 
placing Vtxe expandable tubular member and an expansion cone into ttie preexisting 
sbxiclure, placing a quantity of a fluidic material onto the expandable tubular 
rnember to anchor the expandable tubular member to the preexisting stmcture. and 
axially displacing ttie expansion cone. 
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According to another aspect of the present iriventfon, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone Into the 
preexisting stmcture, anchoring the expandable tubular member to the preexisting 
5 structure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing material, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the expandable tubular member 
in a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
15 placing the expandable tubular member and an expansion cone within the 
preexisting structure, injecting a quantity of a first fluidic material having a first 
density into the region of the preewsBng stmcture outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 
20 The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
stmcture, anchoring the expandable tubular member to the preexisting structure, 
25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting stmcture is provided that includes 
placing the expandable tubular mender and an expansion cone into the preexisting 
30 stmcture and applying an axial force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a preexisting stmcture is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting stmcture. and an expansion cone movably 
35 coupled to the expandable tubular member and adapts to radially expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or more grDOves fomned in the outer surface of the tapered first 
end, and one or more axial flow passages fluididy coupled to the grooves. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stnjcture, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 
annular member, having: a wall thickness that varies less than atK)ut 8 %. a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an andioring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The iBxpandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connection for coupling 
the first tubular member to the second tubular member, the threaded connection 
Including: one or more sealing members for sealing the interface between the first 
and second tubular members. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular mender, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member- 
According to anofter aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

10 the expandable tubular member. The expandable tubular member Includes: a pair 
of rings for engaging the preexisting stmcture, and a sealing element positioned 
between the rings for sealing the Interface between the tubular member and the 
preexisting structire. 

According to another aspect of the present Invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure Is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular n>ember includes: a first 
preexpanded portion, an intermediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portion coupled to 
the Intermediate portion. 

30 Accordlnig to another aspect of the present Invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an arH*»ring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 

anchoring device. ' 

According to another aspect of the present invention, an apparatus for i 
coupling an expandable tubular member to a preexisting structure is provided that 

5 includes a first support member, a second support member coupled to the first 

support member, an expansion cone coupled to the first support member, an ! 
expandable tubular memt)er coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is positioned 

10 above the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 

15 expandable tubular member coupled to the expansion cone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting structure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 

20 includes a support member, an expandable expansion cone coupled to the support 
member, and an expandable tubular member coupled to the expansion cone: 

According to another asped of the present invention, an apparatus for | 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support , 

25 member, and an expandable tubuliar member coupled to the expandable expansion ! 
cone. 

AcconJing to another aspect of the present invention, an apparatus for , 
coupling an expandable tubular to a preexisting structure is provided that includes a 
support meml>er, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone Including one or more 

shape memory metal inserts, and a heater coupled to the support member in i 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for { 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a support member, an expansion cone coupled to the support member, an j 

10 ' 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that includes: an expandable tubular body, one or more resilient 
5 panels coupled to the expandable tubular body, and a release member releasably 
coupled to the resilient panels adapted to controllably release the resifient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnicture is provided that 
includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spilces 
pivotally coupled to the expandable tubular member for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting stmcUjre is provided that 
includes a support member^ an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to the e)q)andable tubular member. 

20 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone, including: a slotted 
portion provided at one end of the expandable tubular member 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support memt)er, an expansion cone, an expandable tubular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a n^ss coupled to the end portion of the expandable tubular member. The weight 
of the mass is greater than the yield strength of the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stmcture is provided that 
includes a support member including a fluid passage, an expansion cone coupled to 

35 the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamt>er coupled to the fluid passage, the fluid chamter deflned by the 
interior portion of the expandable tubular member between the expansion cone and 
the end plate. 

5 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting stmcture is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displadng the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member. 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member coupled to a preexisting structure. The 
tubular member Is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
stmcture, axially displacing the expansion cone, removing the expansion cone.^and 

15 applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 
FIG. la is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la after anchoring the expandable tubular member of the apparatus to the welltXKe 
casing. 

FIG. 1c Is a fragmentary cross-secUonal Illustration of the apparatus of FIG. 
1 b after initiating the axial displacement of the expansion cone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone arid injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
30 memt)er. 

FIG. If b a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectiohal illustration of tfie apparatus of FIG. 
1f after the removal of the anchoring device of the apparatus from the welll)ore 
casing. 

FIG. 2a is a fragnr)entary cross-secb'onal illustration of the placement of an 
5 embodiment of an apparatus for expanding a tubular memt>er within a wellbore 
casing and an open hole in a subteneinean formation. 

FIG. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone. 

FIG. 2d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling on the 

expansion cone and also by injecting a pressurized fluid belov/ the expansion cone. 
15 FIG. 2e is a fragmentary cross-secUonal illustration of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of the expandable tubular 

memt>er. 

FIG. 2f is a fragmentary cross-sectbnal illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross-sectional Illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the wellbore 
25 casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacenr>ent of the expansion cone. 

FIG. 3d is a iragnriehtary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member 
30 FIG. 4 is a fragmentary cross^ectlonal illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIGS. 1 a to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a coupling 
anangement for use in the expandable tubular members of the apparatus of FIGS, 
la to 3d. 
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FIG. 6 is a cross-secKonal Illustration of an embodiment of an expandable 
tubular member having a slotted lower secBon for use in the apparatus of FIGS, la 
to 3d. 

FIG. 7 is a cross-secUonal illustration of an embodiment of an expandable 
5 tubular member having a pre^xpahded upper portion for use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 Is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use In the apparatus of HQS. la 
to 3d 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expansion cones of the apparatus of FIGS, la to 3d. 

FIG. 10a is a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a fragnneniary cross-sectional illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentaiy cross-sectional illustration of the apparatus of FIG. 
10b during the injection of a hardenable fluldic sealing material into and out of the 
20 apparatus. 

FIG. 1 0d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
anchoring device of the apparatus. 

FIG. 1 0e is a fragmentary cross-secUonal lllustratton of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. lOf is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after Initiating the axial displacement of the expansion cone. 

FIG. lOg is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 ^ 10e after initiating tiie axial displacement of tiie expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. lOf arid lOg after the completion of the radial expansion of the expandable 
tubular meml>er. 
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FIG. lOi is a fragmentary cross-sectional illustratioh of the apparatus dS FIG. 
lOh after the deooupling and removal of the anchoring d.evice of the apparatus from 
the wellbore casing. 

FIG. 11a Is a fragmentary cross-sectional Illustration of an alternative 
5 embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure. 

FIG. lib is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11a after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 1 1 c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lib after Initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansbn cone prior to deactivating 
the anchoring device. 

15 FIG. lie is a fragmentary cross-sectional illustration of the apparatus of 

FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lie after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

20 FIG. 1 1 g is a fragmentary cross-sectional illustratbn of the apparatus of FIG. 

1 1f after the completion of the radial expanston of the expandable tubular member. 

FIG. 12a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 
25 FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

12a after expanding the expandable expansion cone in order to anchor ttie 
expandable tubular member to the wellbore casing. 

FIG. 12c is a fragmentary cross-secBohal lllustratipn of tlie apparatus of FIG. 
12b after initiating tt>e axial displacement of the expandable expansion cone. 
30 FIG. 1 2d is a fragmentary cross-secHonal Illustration of the apparatus of FIG. 

12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular memb«^ to a 
preexisting structure positioned within a welll>ore. 
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FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13a after activating the shape memory metal inserts in order to anchor the 
expandable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
5 1 3b after initiating the axial displacement of the ^cpanslon cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
10 preexisting structure positioned within a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the wellbore casing. 

FIG. 14c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the expandable tubular member towards 
15 the expansion conei. 

FIG. 14d is a fragmentary cross-sectiona! illustratton of the apparatus of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion oone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the packer from the wellbore casing. 

FIG. 14f is a fragmentary cross-sectbnal illustration of the apparatus of R6. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the 
25 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FIG. 15b is a fragmentary cross-sedbnal illustration of the apparatus of FIG. 
30 1 5a after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary cross-secGonal illustration of the apparatus of FIG. 
1 5b after initiating the axial displacement of the expansion cone. 

FIG. 1 5d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 5c after completion of ttie radial expansion of the expandable tubular nfiember. 
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FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 1 5a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragmentary cross-sectional top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
rnember iriduding one or more resilient panels. 
IS FIG. 19b is a cross-settional view of the expandable tubular niember of FIG. 

iga. 

FIG. 1 9c Is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional iitustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular merriber to a 
20 preexisting structure positioned within a wellbore. 

FIG. 20b is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
20a after coupling tiie anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansbn of the expandable tubular member. 

FIG. 21 a is an illustration of an emtxxliment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21 b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 the spikes. 

FIG. 22a is an illustration of an altemative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectionat illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tububr member to a 
5 preexisting structure positioned within a wellbore. 

FIG. 23b. is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after injecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
member. 

10 FIG. 23c is a fragmentary cross-sectional illustration of the apparatus of FIG. 

23b after permitting the hardenable fluidic sealing nr^terial to at least partially cure. 

FIG. 23d Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
15 23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned wKhin a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the packer. 

FIG. 24c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extmding the expandable tutujlar memt>er off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an altemative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 memt)er having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular member. 

FIG. 25c is a fragmentary c^oss-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of ttte expansion cone. 
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FIG. 26a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
radial expansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a prefenred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cross-sectional illustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

F|G. 29 is a cross-sectional illustration of ttie subsequent application of radial 
pressure to the expandable tubular mernber of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting 

structure is provided. In a preferred embodiment, the tubular members are coupled 
to the preexisting structure by radially expanding the tubular members into contact 
wKh the preexisting structure. In a prefenred embodirnent, the tubular members are 
radially expanded by anchoring one end of the tubular members to ttie preexisting 

20 structure and then pulling an expansion cone through the tubular members. In this 
manner, ttie tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS, 1a. 1b. 1c. Id. 1e. If and 1g. a preferred 
embodiment of a method and apparatus for coupling an expandable tubular member 
25 to a preewsting structure wiil be described. Referring to Fig. 1a. a wellbore casing 
100 is positioned within a subterranean fonnatkMi 105. The wellbore casing 100 
may be positioned In any orientation from the vertical direction to the horizontal 
direction. The wellbore casing 100 further includes one or more openings 110 ttiat 
may have been the result of unintentional damage to the wellbore casing 100. or 
30 due to a prior perforation or fracturing operation performed upon the surrounding 
subtenBnean fomnation 105. As wiil be reoognized by persons having ordinary skOI 
in the art. the openings 110 can adversely affect the subsequent q?eraHon and use 
of the weDbore casing 100 unless Uiey are seated off. 

In a preferred emtKxIiment. an apparatus 115 is utilized to seal off the 
35 evenings 110 in the wellbore' casing 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair wellbore casings, pipelines, or structural 
supp(»ts. 

The apparatus 115 preferably includes a first support nnember 120, a second 
support member 125, an expansion cone 130. an anchoring device 135, and 
5 expandable tubular mennber 140, and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface tocation. The first support member 120 is further coupled to the anchoring 
device 135. The first support nr^ember 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
10 from a surface location to the anchoring device 135. The first support member 120 
may. for example, be conventional commercially available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The second support member 125 is preferably adapted to be coupled to a 
surface location. The second support member 125 is further coupled to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
permit the expansbn cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may, for example, be conventional 
commercially availat>le slick wire, braided wire, coiled tubing, or drilling stock 
material. 

20 The expansksn cone 130 is coupled to the second support member 125. The 

expansion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expanston cone 130 is axiaHy displaced relative to the 
expandable tubular member 140. In a preferied embodiment, the expansion cone 
130 is provided substantially as disclosed in one or more of the foltowing: (1) U.S. 

25 utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/1 1 1 .293, attomey docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000. which dainr^ the benefit of the filing date of U.S. provisional 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appiicatton 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611, 
attomey docket no. 25791.8; (4) U S. ufiOty patent an>Bcation serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 

35 the filing date of U.S. provisbnat applk:atk>n ho. 60/108,558, attomey docket rio. 
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25791.9, filed on 11/16.1998; (5) U.S. provi^onal patent application no. 6(V183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
no. 25791.1 1.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

5 appBcation no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 

10 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appiicatton no. 60/143,039, attomey docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provistonai patent application serial no. 
60/162,671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

25 attomey docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
. incorporated herein by reference. 

The anchoring device 135 is coupled to the first support member 120. The 
anchoring device 135 is preferably adapted to be controllably coupled to the 
expandable tubular member 140 and the wellt>ore casing 100. In this manner, tiie 

30 anchoring device 135 preferably controllably anchors the expandable tubular 
member 140 to the wellbore casing 1Q0 to facilitate tiie radial expansion of the 
expandable tubular mender 140 by ttie axial displacement of the expansion cone 
130. In a preferred ennbodiment ttie anchoring device 135 includes one or more 
expandable elements 150 ttiat are adapted to controllably extend from ttie body of 

35 the anchoring devtee 135 to engage bott) ttie expandable tubular member 140 and 
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the welibore casing 100. In a prefen^ embodiment the expandable elements 150 j 
are actuated using fluidic pressure. In a prefered embodiment, the anchoring ' 
device 135 is any one of the hydraulically actuated packers commercially available j 
from IHailiburton Energy Services or Baker-Hughes. . ' 

5 The expandable tubular member 140 is removably coupled to the expansion : 

cone 130. The expandable tubular member 140 is further preferably adapted to be ' 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a prefen^ed embodiment, the expandable tubular member 140 Includes one or more ' 
anchoring windows 155 for pemr^itting the expandable elements 150 of the 

10 anchoring device 135 to engage the welibore casing 100 and the expandable | 
tubular member 1 40. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lower section 160, an intennediate section 165. and an upper section 
170. In a prefened embodiment, the lower section 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. Jn a preferred embodiment, the wall thickness of the k^wer and 
Intenmediate sections, 160 and 165. are less than the wall thickness of the upper 
sectton 170 in order to optimally couple the radially expanded portion of the 
expandable tubular member 1 40 to the welibore casing 1 00. ' 

20 In a preferred embodintent, the expandable tubular member 140 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filbig date of U.S. provisional patent ' 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed ! 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application I 
serial no. 09/50^,350, attorney docket no. 25791.8.02, filed on 2/10/2000, wNdi 
claimed the benefit of the filing date of U.S. provision^ application no. 60/1 19,611, ; 

30 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, j 
filed on 2/18/2000; (6) U.S. utHity patent application no. 09/523,460, attorney docket 

35 no. 25791.1 1.02, filed on 3/10/2000, which claimed the benefit of the filing date of = 

i 
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U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appiication no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the t)enefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791,12. filed on 2/26/1999 and U.S. provisional 
5 application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7, 2000. 

10 wliich claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attomey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisbnal application 
no. 60/131,106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attomey docket no, 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 

20 U.S. provisional patent appBcation no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the upper 

25 portion 170 of the expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluididy seal the interface l)etween ttie radially 
expanded expandable tubular member 140 and the wellt>ore casing 100. in a 
preferred embodiment, ttie apparatus 115 Includes a plurality of sealing members 
145. In a preferred embodiment, ttie sealing members 145 surround and isolate the 

30 opening 110. 

As illustrated In FIG. la, the apparatus 1 15 is preferably positioned wittiin the 
wellbore casing 100 with the expandable tubular member 140 positioned in 
opposing relation to the opening 110. In a preferred embodiment, the apparatus 
115 includes a plurality of seaBng members 145 that are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular memt>er 1 40 optimally fluidldy isolates the opening 110. 

As illustrated in FIG. lb, the apparatus 115 is then anchored to the wdlbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
5 anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the conresponding anchoring window 155 in 
the expandable tubular member 140 into intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular member 140 is 
removably coupled to the wellbore casing 100. 

10 In an altemative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpanded portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and flukJIc seal is provided 

15 around the tubular member 140. 

As illustrated in FIG. 1c, the expansion cone 130 is then axially displaced by 
applying an a^dal force to the second support member 125. In a preferred 
embodiment, ttie axial displacement of the e)q)ansion cone 130 radially expands the 
expandable tubular member 140 into intimate contact with the walls of the wellbore 

20 casing 100. 

In an altemative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expahsion cone 130 is enhanced by injecting a pressurized 
fluidic notorial into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
25 lower annular face of the expansion cone 130 using the pressurized fluidic material. 
. In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1e. 1f, and 1g, after the expandable tubular menf\l>er 
140 has been radially expanded by the axtal displacement of the expansion cone 
30 130. the first support member 120 and the anchoring device 135 are preferably 
removed fronn expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then \if6ng the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g, in a preferred embodiment, the opening 110 in the 
35 wellbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optimaliy provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a, 2b, 2c, 2d, 2e and 2f. an altemative embodiment of a 

5 method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 2a, a wellbore casing 200 and an open 
hole wellbore section 205 are positioned within a subterrariean fonmation 210. The 
wellbore casing 200 and the open hole wellbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

10 In a prefenred embodiment, an apparatus 215 is utilized to couple an 

expandable tubular member to an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to form or repair wellbore ca^ngs, 
pipelines, or structural supports. 

15 The apparatus 215 preferably includes a first support member 220, a second 

support member 225. an expansion cone 230, an anchoring device 235. an 
expandable tubular member 240, one or more upper sealing members 245. one or 
more lower sealing nnembers 250, and a flexible coupling element 255. 

The first sMPPort member 220 is preferably adapted to be coupled to a 

20 surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical cunent and/or communication signals 
from a surface location to the anchoring device 235. The first supp<^ member 220 
may, for example, be conventional commercially available slick wire, braided wire, 

25 coiled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surface location. The second support member 225 is further coupled to the 
expansion cone 230. the second support member 225 is preferably adapted to 
pennit the expansion cone 230 to be axially displaced relative to the first support 

30 member 220. The second support member 225 may. for example, be conventional 
commercially available slick wire, brakJed wire, ooBed tubing, or drilling stock 
material. 

In an altemative embodiment, the support member 220 is telescopically 
coupled to the support member 225, and the support member 225 is toupled to a 
35 surface support structure. 

25 



25791.38.15 P83667GB08 

The expansion cone 230 is coupled to the second support member 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expansion cone 
5 230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no, 25791 .7.02, filed 

10 on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,61 1, 
attorney docket no. 25791.6; (4) U.S. utility patent application serial no. 09/440,338, 

15 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
ttie filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlstonal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of ttie filing date of 

20 U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appiicatton no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whi(^ claimed ttie benefit of ttie filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 2579112, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 

25 U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of ttie filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attwney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed ttie benefit of the filing date of U.S. provisional patent application 

30 serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utilHy patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on 
4/26/2000, whteh claimed ttie benefit of ttie filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 2579123. filed on 4/26/1999; (11) U.S. 
provisfonal application no. 60/146.203. attomey docket no, 25791.25. filed on 

35 7/29/1999; (12) U.S. provisfonal applkation no. 60/143.039. attomey docket no. 
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25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on .10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 

5 filed on 10/12/1999; and (16) U.S. provisk>nal patent' application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disck)sures of which are 
incorporated herein by reference. 

The anchoring device 235 is coupled to the first support member 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 

10 expandable tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably controllably anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to fadtitate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expansion cone 230. In a preferred embodiment, the anchoring devk:e 235 includes 

15 one or more expandable elements 260 that are adapted to controllably extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole wellbore sectton 205. In a preferred embodiment, the 
expandable elements 260 are actuated using fluidic pressure. In a preferred 
embodiment the anchoring device 235 is any one of the hydraulically actuated 

20 packers commercially available from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
flexible coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 

25 includes a lower sectton 265, an intennediate section 270. and an upper section 
275. In a preferred embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 in order to provide anchoring at an end portion of the 
expandable tubular member 240. In a prefened embodiment, the wall thickness of 
the tower and intennediate sections, 265 and 270, are less than the wall thickness of 

30 the upper section 275 In order to optimally couple the radially expanded portion of 
the expandable tubular member 240 to the wellbore casing 200 and the open hole 
wellbore secUon 205. 

In a prefeired embodiment, the expandable tubular member 240 is further 
provkled substantially as disctosed in one or more of the foltowing: (1) U.S. utility 

35 patent applicatton serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
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12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S.. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

5 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no, 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 

10 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791,1 1.02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional appfication no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 

15 applfcatton no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonal applicatk>n no. 
60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. util'tty applicatk>n no. 09/511,941, attomey docket no. 25791.16.02. filed on 

20 2/24/2000, which claimed the benefit of ttie filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

25 utility patent application no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of ttie filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attomey docket no. 

30 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671 , attomey docket no. 25791 .27. filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applteation no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
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attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The upper sealing members 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sealing 
5 members 245 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing numbers 250 are coupled to the outer surface of the 
10 upper portion 275 of the expandable tubular member 240. The lower sealing 
membere 250 are preferably adapted to engage and fluididy seal the Interface 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. In a pirefenred embodiment the apparatus 215 Indudes a 
plurality of lower sealir>g members 250. 
15 The flexible roupling element 255 Is coupled to the lower portion 265 of the 

expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole wellbore section 205. In this manner, the lower portion 
265 of the expandable tubular mennl>er 240 is coupled to the walls of the open hole 
20 weBboie section 205, In a prefen^d embodiment, the flexible coupling element 255 
is a slotted tubular member. In a prefen-ed embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole wellbore section 205. 

/te illustrated in FIG. 2a. the apparatus 215 is preferably positioned with the 
25 expandable tubular member 240 positioned in overlapping relation with a portion of 
the wellbore casing 200. In this manner, the radially expanded tubular member 240 
is coupled to the lower portion of th^ wellbore casing 200. In a prefened 
embodiment, the upper sealing members 245 are positioned in opposing relation to 
the lower portion of the wellbore casing 200 and the lower sealing members 250 are 
30 positioned in opposing relation to the walls of the open hole wellt>ore section 205. In 
this manner, the interface between the radially expanded tubular member 240 arid 
ttie wellbore casing 200 and open hole wellbore section 205 is optimally fluididy 
sealed. 

As illustrated In FIG. 2b. the apparatus 215 is then anchored to Uie open 
35 hole wellbore section 205 using the anchorir^ device 235. In a prefen^d 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the andioring device 235 causing the flexible coupling 
element 255 to radially expand into intimate contact with the walls of the open hole 
wellbore section 205. In this manner, the lower section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. . 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
10 205. The compressible cement and/or epoxy is then permitted to at least partially 
cure prior to the initiation of the radial expansion process. In this manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c. the expansion cone 230 is then axialty displaced by 

15 applying an axial force to the second support member 225. In a preferred 
embodiment the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 Into Intimate contact with the walls of the open hole 
wellbore section 205. 

In an altemative embodiment, as illustrated in FIG. 2d, the axial 

20 dteplacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressuri25d fluidic material. 
In this manner, a temporary need for increased axial force during the radial 

25 expansion process can be easily satisfied. 

As illustrated In FIGS. 2e and 2f. after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 

30 and then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS, 3a, 3b, 3c, and 3d, an altemative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stmcture will be described. Refemng to Fq. 3a, a wellbore ca»ng 300 is positioned 

35 within a subterranean fomnation 305. The wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to tlie horizontal direction. The wellbore 
casing 300 further includes one or more openings 310 that may have been the result 
of unintentional damage to the wellbore casing 300, or due to a prior perforation or 
fracturing operation performed upon the surrounding sutiterraneah formation 305. 

5 As will be recognized by persons having ordinary skill in the art. the openings 310 
can adversely affect the subsequent operation and use of the wellbore casing 300 
unless they are sealed off. 

In a prefen-ed embodiment an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 

10 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325, an anchoring device 330, an expandable tubular member 335, and one or 
more sealing rhembers 340. 

15 The support member 320 is preferably adapted to be coupled to a surfece 

location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic materials and/or electrical current and/or communication 
signals from a surface location to the anchoring device 330. The support member 

20 320 may, for example, be conventional commercially available slid^ vwre, braided 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 is axially displaced relative to the 

25 expandable tubular member 335. In a preferred embodiment, the expansion cone 
325 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial ho. 09/454,139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,^3, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

30 utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filhg date of U.S. provlstonal 
application no. 60/121 ,70^ filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket ho. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional appHcation no. 60/119.611, 

35 attomey docket no. 25791.8; (4) U.S. utility patent appHcation serial ho. 09/440.338. 
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attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 
5 no. 25791.11.02, filed on 3/10/2000, which dain^ed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895,, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the fding dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

10 application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7, 2000, 

15 which claimed the benefit of the filing date of U.S. provisional patent applicatk>n 
serial no: 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

20 provisional application no. 60/146.203, attomey docket no. .25791.25. filed on 
7/29/1999; (12) U.S. provisional applk:ation no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 

25 U.S. provisional patent applicatton no. 60/159«033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support nrtember 320. and the 

'30 expansion cone The anchoring device 335 is preferably adapted to controllably 
coupled to the expandatrfe tubular member 335 to the wellbore casing 300. In this 
manner, the anchoring device 330 preferably oontrdlably anchors the expandable 
tubular member 335 to the wellbore casing 300 to facSitate the radial expansion of 
the expandable tubular member 335 by the axial displacement of the expansion 

35 cone 325. In a preferred emtxxiiment. the arichoring device 330 includes one or' 
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more expandable elements 345 that are adapted to controllably extend from the 
body of the anchoring device 330 to radially displace con^espondihg engagement 
elements 350 provided in the expandable tubular memt>er 335. In a prefen^ed 
embodiment, the radial displacement of the engagement elements 350 couples the 

5 expandable tubular member 335 to the wellbore casing 300. In a preferred 
embodiment, the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a preferred embodiment, the anchoring device 330 is any one of 
the hydraulically actuated anchoring devices commercially available from Halliburton 
Energy Sendees or Bdker-Hi»ghes. 

10 In an aKemative embodiment, the expandable elements 345 are explosive 

devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a preferred embodiment, the explosive 
expandable elements 3415 are shaped explosive charges commercially available 
from Halliburton Energy Services. 

15 . The expandable tubular member 335 is removably coupled to the expansion 

cone 325. In a preferred embodiment, the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the wails of the wellbore casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 

20 casing 300. In a prefen^ embodiment, the engagement devices 350 include teeth 
for biting into the surface of the wellbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a bwer section 355, an intermediate section 360, and an upper section 
365. In a prefen-ed embodiment, the lower section 355 includes the engagement 

25 device 350 in order to provide anchoring at an end portion of the expandable tubular 
member 335. In a preferred embodiment, the wall thickness of the kiwer and 
intermediate sections, 355 and 360, are less than the wall thickness of the upper 
sedton 365 in order to optinnaily couple the radially expanded portbn of the 
expandable tubular member 335 to the wellbore casing 300. 

30 In a preferred embodiment, thef expandable tubular member 335 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent applicatk)n serial no. 09/454,139, attorney docket no. 25791.3.02, fHed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applicatk)n no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utatty patent application serial no. 09/519.913, attorney docket no. 25791.7.02, filed 

33 
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on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
5 attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9,02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
. 25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/1B/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

10 no. 25791 .11 .02, filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applteation no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisbnal 

15 applk:ation no. 60/154,047. attorney dodcet no. 25791.29, filed on 9/16/1999: (8) 
U.S. utility applicatk>n no. 09^11,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, wNch claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attonriey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on Jime 7, 2000, 

20 which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791,17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional application no. 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisbnal 
application no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 

30 U.S. provisional patent application no. 60/159,033, attomey dodket no. 25791.37, 
filed on 10/12/1999; and (16) U.S: provisional patent applicatbn no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by refierence. 

The sealing members 340 are coupled to the outer surface of the upper 

35 portton 365 of the expandable tubular memt>er 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular niember 335 and the wellbore casing 300. In a 
preferred embodiment, the apparatus 315 indudes a plurality of sealing members 
340. In a prefen^d embodiment, the sealing members 340 sunround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a. the apparatus 31 5 is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 indudes a plurality of sealing members 340 that are positioned above and 

10 betow the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b, the expandable tubular member 335 of the 
apparatus 315 is then anchored to the wellbore casing 300 using the anchoring 
device 330. In a prefenBd embodiment, the anchoring device 330 is pressurized 

15 and the expandable etement 345 is extended from the anchoring device 330 and . 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contact with the wellbore casing 300. In this 
manner, the lower section 355 cf the expandable tubular member 335 is coupled to 
the wellbore casing 300. 

20 In an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 335 and the wdllbore casing 300. The compressible cement and/or epoxy 
is then pemaitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular strudural support and fluidic seal is provided 

25 around the tubular member 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by appl^ an axial force to the support 
member 320. In a preferred embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retrad into the anchoring 

30 device 330. AltemaUvely. the expandable elements 345 are rasiliently coupled to 
the anchoring device 330. In this manner, the expandable elements 345 retract 
automatically upon the deactivation of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimato contad with the walls of the. wellbore 

35 casing 300. 
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As illustrated in FIG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335. the support 
member 320, expansion cone 325, and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335. 

5 In a preferred embodiment, the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular merht>er 335. \r\ this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to repair or form wellbore casings, pipelines, and structural supports. 

Referring to FIG. 4. an embodiment of a system 400 for applying an axial 

10 force to the expansion cones 130» 230, and 325 includes a lifting device 405, a first 
support member 410, a shock absori^er 415, and a second support member 420. In 
a prefenBd embodiment, the system 400 is adapted to minimize the transfer of 
shock loads, created during the completion of the radial expanston of tubular 
members by the expansion cones 130, 230, and 325, to the lifting device 405. in 

IS this manr^r, the radial expanston of tubular mennt}ers by the expansion cones 130. 
230 and 325 is provided in an optirrally safe manner. 

The lifting device 405 Is supported at a surface location and is coupled to the 
first support member 410. The Bfling device 405. may comprise any number of 
conventional conrunerdally available lifting devices suitable fbr manipulating tubular 

20 members within a wellbore. 

The first support member 410 is coupled to the lifting device 405 and the 
shock absorber 415. The first support member 410 may comprise any number of 
conventional commercially available support members such as, for example, coiled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

25 The shock absort>er 415 is coupled to the first support member 410 and the 

second support member 420. The shock absort)er 415 is preferably adapted to 
absori:) shock loads trarismftted from the second support member 420. The shock 
absort)er 415 may be any number of conventional commercially available shock 
absorbers. 

30 . The second support member 420 Is coupled to the shock absorber 41 5. The 

second support member 420 is further preferably adapteKd to be coupled to one or 
more of the expansion cones 1 30, 230 and 325. 

In a prefenBd embodiment during operation of the system 400. the lifUng 
device applies an axial force to one of the expansbn cones 130. 230 and 325 in 

35 order to radially expand tubular members. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130. 230 
and 325. exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
5 130. 230 and 325 using the lifting device 405 Is prowled In an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupHng system 500 for use in the 
expandable tubular members 140. 240, and 335 will now be described. In a 
prefenBd embodiment the system 500 includes an upper ring 505. a sealing 

10 element 510. and a tower ring 515. In a prefenred embodiment, the upper ring 505, 
the sealing element 510, and the lower ring 515 are provided on the outer surfaces 
of the expandable tubular members 140, 240. and 335. In this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505, the sealing element 510, and the lower ring 515 engage the interior 

15 surfeoe of the preexisting stnicture that the expandable tubular members 140, 240 
and 335 are coupled to. In a prefenred embodiment, the upper and lower rings, 505 
and 515, penetrate the interior surface of the preexisting stmcture that the 
expandable tubular members 140, 240 and 335 are coupled to In order to optimally 
anchor the tubular members 140. 240 and 335 to the preexisting structure. In a 

20 . preferred embodiment, the sealing element 510 is compressed into contact with the 
interior suri^ace of the preexistir^g structure that the expandable tubular members 
140. 240 and 335 are coupled to in order to optimally fluididy seal the interface 
between the tubular members 140. 240 and 335 and the preexisting structure. 

In a preferred embodiment, the upper and lower rings, 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to 14 inches. In a prefenred embodiment, the upper and lower rings, 505 
and 515, extend about 1/8' from the. outer surfttoes of the tubular members 140. 
240, and 335 in order to optimally engage the preexisting stiucture. 

In a prefemed emtxxiiment, the sealing elenoent 510 extends from the outer 

30 surfaces of the tubular nnenr4)ers 140, 240 and 335 by a distance substantially equal 
to the extension of the upper and tower rings, 505 and 515, above the outer 
surfeces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 is fabricated from rubber in order to optimally fluididy seal and 
engage the preexisting structure. 
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In a preferred embodiment the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubular members 140. 240, and 335. 
5 Referring now to FIG. 6. a preferred embodiment of an expandable tubular 

member 600 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intermediate portion 
61 0, and an upper portion 61 5. 

The lower portion 605 is coupled to the intermediate portion 610. In a 
10 preferred embodlrront, the lower portion 605 is further adapted to male with the 
anchoring devices 135, 235, and 330. In a prefen^ed embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for fadlltafing the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
15 radially expanded by the anchoring devices 135, 235. and 330 Into contact with the 
preexisting stmcture. Furthermore, in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting structure prior to the Initiation of 
the radial expansion process. 

The Intermediate portion 610 is coupled to the lower portion 605 and the 
20 upper portion 615. In a prefenred embodiment, the wall thSdcnesses of the lower and 
intermediate portions, 605 and 6t0. are less than the wall thickness of the upper 
portion 615 in order to fadlitate the radial expansion of the tubular member 600. In 
a preferred embodiment the lower and intermediate portions, 605 and 610. are 
preexpanded to mate wttii the expansion cone. 
25 Referring to FIG. 7. a prefen-ed emlMxItment of an expandable tubular 

member 700 for use in the apparatus 115. 215 and 315 will be described. In a 
preferred embodiment, the tubular member 700 minimizes the shock toads created 
upon the completion of the radial expansion process. In a pretend embodiment, 
the tubular member 700 Includes a tower portion 705, a lower transltionary portion 
30 710, an intermediate portion 715, an upper transltionary portion 720, an upper 
portfon 725, and a seafing element 730. 

The lower portton 705 Is coupled to the lower transltionary portkMi 710. The 
lower portion 705 fe preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transitionary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preferred embodiment, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a prefen-ed 
emtx)diment, the wall thicknesses of the lower portion 705 and the lower 
5 transitionary portion 710 are less than the wall thicknesses of the intermediate 
portion 715. the. upper transitionary portion 720 and the upper portion 725 in order to 
optimally facilitate the radial expansion process. 

The intemiediate portion 715 is coupled to the lower transitionary portton 710 
and the upper transitionary portion 720. In a prefen-ed eml>odiment the outside 
10 diameter of the intermediate portion 715 is less than the wall thicknesses of the 
lower portton 705 and the upper portton 725. 

The upper transitionary portion 720 Is coupled to the intenmediate portion 
715 and the upper portion 725. 

The upper portion 725 is coupled to the upper transitionary portion 720. 
15 The sealing element 730 Is coupled to the outskie surface of. the 

intermediate portion 715. In a preferred embodiment the outskie diameter of the 
sealing element 730 is less than or equal to the outside diameter of the bwer portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of the tubular member 700 within the preexisting structure. 
20 In a prefenred embodiment, during the radial expansion of the tubular 

member 700 using the apparatus 115. 215 and 315, the preexpansion of the upper 
transitionary portion 720 and the upper portion 725 reduces the shock loads typically 
created during the end portion of the radial expansion process, fn this manner, the 
radial expansion process is optimally provided in a safe manner. Furthermore, 
25 because the sealing elenr>ent 730 is preferably recessed below the surfaces of the 
lower portion 705 and the upper portion 725. the sealing element 730 is (^timally 
protected from damage during the placement of the tubular member 700 within the 
preexisting structure. 

Refenfing to FIG. 8. a preferred embodiment of an expandable tubular 
30 member 800 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portion 805. an intenmediate portion 
810, and an upper portion 815. 

The lower portion 805 is coupled to the intenmediate portion 810. fn a 
prefen-ed embodiment, the lower portion 805 is further adapted to mate with the 
35 expansion cones 130, 230, 325 and the anchoring devk^es 135, 235, and 330. 
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The intermediate portion 810 is cx^upled to the lower portion 805 and the 
upper portion 815. In a preferred embodiment, the wall thicknesses of the lower and 
intemDediatie portions, 805 and 810, are less than the wall thickness of the upper 
portion 815 In order to facilitate the radial expansion of the tubular member 800. In 
5 a preferred embodiment, the bwer and intemnediate portions, 805 and 810, are 
preexpanded to mate with the expansion cone. 

The upper portion 815 is coupled to the intemnediate portion 810. In a 
preferred embodiment, the upper portion 815 further preferably includes one or 
niore slotted portions 820 for fedBtating the radial expanskNfi of the upper portion 

10 815 by the expansion cones 130. 230, and 325. In this manner, the upper portion 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130, 230, and 325 with minimal shock loads when the expansk)n cones 130, 
230 and 325 exit the expandable tubular member 800. 

Refemng to FIG. 9, a preferred embodiment of a method of applying an axial 

15 force to the expansion cones 130. 230. and 325 will now be described. In a 
preferred embodiment, the axial displacement of the expanston cones 130, 230, and 
325 during the radial expansion process is provided by applying an axial force to the 
expansion cones 130, 230, and 325. In a preferred embodiment, the axial force 
provided includes the application of a substantially constant axial force for some 

20 time periods and the application of increased axial force for other time periods in 
order to optimally facilitate the radial expansion process by minimizing the effects of 
friction. In a prefenred embodiment, the application of the increased axial force Is 
provided on a periodic basis in order to optimally provide a variable contact area 
between the expansion cone and the tubular member being expanded, in an 

25 alternative embodiment, the application of the increased axial force is provkled on a 
random basis in order to optinf^lly provide a variable contact area between the 
expansion cone and the tubular rnember being expanded. In a prefen^ 
embodiment, the duty cyde of the application of constant and onoreased axial forces 
ranges from about 90/10 % to 60^40 % in order to optimally radially expand the 

30 tubular menrtt>ers. In a preferred embodiment, the ratio of the Increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 in 
order to optimally provide a variable contact area between the expansion cone and 
the tubular member being expanded, promote more even wear of the expansion 
cone, and dean debris from the expansion cone surface. 
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Referring to FIGS. 10a to lOi, an embodiment of an apparatus and method 
for fomning a weilbore casing will now be described. As illustrated in FIG. 10a, a 
wellbore casing 1000 and an open hole weilbore section 1005 are provided in a 
subterranean formation 1010. The wellbore casing 1000 and open hole wellbore 
5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal, in a preferred embodiment, a new section of wellbore casing is formed in 
the open hole wellbore secfion 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to frnn or repair wellbore casings, pipelines, or structural 
supports. 

10 The apparatus 1015 preferably indudes a first support member 1020, a 

second support member 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040, one or more upper sealing members 1045. 
one or more lower sealing members 1050, and a flexible coupling element 1055. 

The first support memt)er 1020 is preferably adapted to be coupled to a 

15 surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may, for example, be conventional commercially available slick wire, braided 

20 v^re, coiled tubing, or drilling stock material 

The second support member 1025 is preferably adapted to be coupled to a 
surface location. The second support member 1025 is further coupled to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
permit the expansion cone 1030 to be axially displaced relative to the first support 

25 member 1020. The second support member 1025 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In an alternative embodiment, the support member 1020 is telescopicaliy 
coupled to the support member 1025. arid the support member 1025 is coupled to a 
30 surface support member. 

The expansion cone 1030 is coupled to the second support member 1025. 
The expansion cone 1030 is preferably adapted to radially expand the expandable 
tubular memt>er 1040 when the expansion cone 1030 is axially displaced relative to 
the expandable tubular member 1040. In a preferred embodiment the expansion 
35 cone 1 030 is provided substantially as disclosed in one or more of the following: (1 ) 
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U.S. Utility patent application serial no. 09/454.139. attorney docket no. 25791.3.02, 
filed on 12/3/1999, which claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913, attorney docket no. 
5 25791.7.02, filed on 2/23/2000, which claimed the benefit of the filing date of U.S. 
provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
application serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 
2/10/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/119.611. attorney docket no. 25791. 8;. (4) U.S. utility patent application serial 

10 no. 09/440,338, attorney docket no. 25791.9.02. filed on 1 1/15/1999, which claimed 
the benefit of the filing date of U.S. prbvistonal application no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 
60^183.546, filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460, 
attorney docket no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of 

15 the filing date of U.S. provistonal applkation no. 60/124,042, filed on 3/1 1/1999; (7) 
U.S. utility patent application no. 09/512,895, attorney docket no. 25791.12.02. filed 
on 2/24/2000, whteh daimed the benefit of the filing dates of U.S. provisional 
application no. 60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and 
U.S. provisional application no. 60/154,047, attorney docket no. 25791.29. filed on 

20 9/16/1999; (8) U.S. utility application no. 09/511.941, attomey docket no. 
25791.16.02. filed on 2/24/2000. which claimed the benefit of the filing date of U.S. 
provisional serial no, 60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent application no. 09/588.946, attomey docket no. 25791.17.02, 
filed on June 7, 2000, which claimed the benefit of the filing date of U.S. provisional 

25 patent applicatton serial no. 60/137,998, attomey docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122, attomey docket no. 
25791.23.02. filed on 4/26/2000. which daimed the benefit of the filing date of U.S. 
provisional application no. 60/131,106, attomey docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional appltoation no. 60/146,203. attomey docket no. 

30 25791.25. filed on 7/29/1999; (12) U.S. provisional applk^tton no. 60/143,039, 
attomey dodcet no. 25791.26, filed on 7/9/1999; (13) U.S. provisional patent 
appficatton serial no. 60/162,671, attomey dodcet no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional applk:ation no. 60/159.039, attomey docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. prdvisional patent application no. 60/159,033, attomey 

35 docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999. the 
disclosures of which are Incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support nnennber 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
5 expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably oontrollabty anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the. axial displacement of the 
expansion cone 1030. 

10 In a preferred embodiment, the anchoring device 1035 includes one or more 

expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment, the expandable 
elements 1 060 are actuated using fluidic pressure. 

15 In a prefenred embodinrient, the anchoring device 1035 further includes a 

fluid passage 1036 adapted to receive a ball plug or other similar valving element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actuated packers 

20 commerdally available from Halliburton Energy Services or Baker-Hughes, nrjodified 
in accordance with the teachings of the present disclosure. 

In a preferred embodiment, the anchoring devices 135. 235, and 330 are 
also modiTied to includes a fluid passage that can be controllably plugged in order to 
permit fluidic materials to be exhausted from the anchoring devices 135, 235, and 

25 330. 

The expandable tubular member 1040 is removably coupled to the 
expansion cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a preferred embodiment, the expandable tubular member 1040 further 

30 includes a bwer sectton 1065. an intenmediate section 1070, and an upper section 
1075. In a preferred embodiment, the lower section 1065 is coupled to the flexible 
coupling element 1055 in order to provide anchoring at an end p)ortion of the 
expandable tubular member 1040. In a prefened embodiment, the wall thickness of 
the lower and intemnediate sections. 1065 and 1070, are less than the wall thickness 

35 of the upper section 1075 in order to optimally couple the radially expanded portion 
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Of the expandable tubular member 1040 to the weilbore casing 1000 and the open 
hole weilbore section 1 005. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
5 patent application serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293. attorney docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

10 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utHity patent applicatfon 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional appfication no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkjn serial no. 09/440.338, 
attorney docket no. 25791.9.0^ filed on 1.1/15/1999. which claimed the benefit of 

15 the filing date of U.S. pfo\4slonal applicaHon no. 60/108,558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonai patent applicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utiHfy patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whidi claimed the benefit of the filing date of 
U.S. provisional appGcatton no. 60/124.042. filed ori 3/11/1999; (7) U.S. utility patent 

20 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02. filed on 

25 2/24/2000. which claimed the benefit of ttie filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application ho. 09/588.946. attorney docket no. 25791 .1 7.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. proviskmal patent applteafion 
serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

30 utility patent appTicatton no. 09/559.li22, aUomey docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the fiing date of U.S. provisional appikation 
no. 60/131.106. attomey docket no. 25791^3, filed on 4/26/1999; (11) U.S. 
provisional appiicafion no. 60/146.203. attomey docket na 25791.25, filed on 
7/29/1999; (12) U.S. provisional appDcatton no. 60/143.039, attomey docket no. 

35 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicaGon serial no. ' 

. 44 



25791.38.15 P83667GB08 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
5 attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

10 The upper sealing members 1045 are coupled to the outer surface of the 

upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular nr\errt)er 1040 and the wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 

15 upper sealing nnembers 1045. 

The lower sealing members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The lower sealing 
members 1050 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 1040 and the open 

20 wellbore section 1005. In a preferred embodiment, the apparatus 1015 indudes a 
plurality of lower sealing members 1050. 

The flexible coupling element 1055 is coupled to the lower portion 1065 of 
the expandable tubular member 1040. The flexible coupfing eleiDent 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 

25 engagement within the walls of the open hole wellbore section 1005. In this 
manner, the lower portion 1065 of the expandable tubular nnember1040 is coupled 
to the walls of the open hole wellbore section 1005. In a preferred ernbodiment, the 
flexible coupling element 1055 a slotted tubular member. In a preferreid. 
embodiment, the flexible coupling element 1055 includes one or more hook 

30 elements for engaging the walls of the open hole wellbore section 1005. 

As Hlustrated in FIG. 10a, the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portion of the wellbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the lower portion of the wellbore casing 1000. In a 

35 preferred emt>odiment, the upper sealing members 1045 are positioned In opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
wellt>ore section 1005. In this manner, the interface between the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 

5 1005 is optimally fluidicly sealed. 

As illustrated in FIG. 10b, in a prefeoed embodiment, a quantity of a non- 
hardenable fluidic material is then injected into and then out of the apparatus 1015. 
In a preferred emtxxliment. the non-hardenable material is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-hardenable fluidic 

1 0 material may be any number of conventional commercially available fluidic materials 
such as, for example, drilling mud. 

As illustrated in FIG. 10c, in a prefered embodiment, a quantity of a 
hardenable fluidic sealing material is then injected into and out of the apparatus 
1015. In a preferred embodiment, the hanlenable fluidic sealing material ls 

15 exhausted from the apparatus 1015 uarig the valveable flow passage 1065. In a 
preferred embodiment, the hardenable fluidic sealing nnateridi is permitted to 
completely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially available materials such as, for example. 

20 cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. 10d. in a preferred embodiment, another quantity of a 
non-hardenable fluidic material is then injected into and out of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device, is placed into the non-hardenable fluid material. In a preferred 
embodiment, the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1040 to the open hole wellbore section 1005. 

In an alternative embodiment, the valveable fluid passage 1065 Includes a 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As niustrated in FIG. lOe. in a preferred embodiment, the apparatus 1015 is 
ttien anchored to the open hole wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, ti>e anchoring device 1035 is pressurized and the 
expandable element 1060 is radially extended from ttie anchorir^ device 1035 

35 causing tiie flexible coupling element 1055 to radially expand into intimate contact 
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With the walls of the open hole welibore section 1005. In this manner, the lower 
section 1065 of the expandable tubular memt>er 1040 is removably coupled to the 
walls of the open hole welibore section 1005. 

As illustrated in FIG. 10f, the expansion cone 1030 Is then axially displaced 

5 by applying an axial force to the second support member 1025. In a prefen^ed 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular member 1040 into intimate contact with the walls of the open 
hole welibore section 1 005. 

In an alternative embodiment, as illustrated In FIG. lOg, the axial 

10 displacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluldic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluldic 
material, in this manner, a temporary need for increased axial force during the . 

IS. radial expansion process can be easily satisfied. 

In a preferred embodiment, the hardenable fluidic sealing material Is then 
permitted to at least partial cure. 

As illustrated in FIGS. lOh and lOi, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 

20 1 030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from the welibore casing 1000 and the open hole welibore section 1005. 

In a preferred embodiment, the resulting new section of welibore casing 

25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of welibore casing 
is optimally provided. More generally, the apparatus 1015 is used to fonm and/or 
repair welibore casings, pipefines, and structural supports. 

Referring to FIGS. 11a to 11g, an altemative embodiment of an apparatus 

30 and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refening to Fig. 11a, a welibore casing 1100 Is posiGoned 
vtrithin a subtenranean fonnation 1105. The welibore casing 11 00 may be positioned 
In any orientation from the vertical direction to the horizontal direction. The welibore 
casing 1100 further includes one or more openings 1110 that may have been the 

35 result of unintentional damage to the welibore casing 1100. or due to a prior 
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perforation or fracturing operation performed upon the surrounding subterranean 
fonnation 1105. As will be recognized by persons having ordinary skill in the art the 
openings 1110 can adversely affect the subsequent operation and use of the 
weltbore casing 1100 unless they are sealed off. 
5 In a preferred embodirnent. an apparatus 1115 Is utilized to seal off the 

openings 1110 in the wellbore casing 1100. More generally, the apparatus 1115 is 
preferably utilized to form or repair wellbore casings, pipelines, or stnjctural 
supports. 

The apparatus 1115 preferably includes a first support member 1120, a 
10 second support member 1 125, an expansion cone 1130. an anchoring device 1135, 
and expandable tubular member 1140, and one or more sealing members 1145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 Is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluldic materials and/or electrical cun^nt and/or commurtcatlon signals 
from a surface location to the anchoring device 1135. The first support rriember 
1120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be. fabricated from conventional 
commercially available slick wire, brakled wire, coiled tubing, or drilling stock 
20 material. 

The second support member 1 125 is preferably adapted to be coupled to a 
surface location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 Is preferably adapted to 
permit the expansion cone 1130 to be axially displaced relative to the first support 
25 member 1120. The second support member 1125 may, for example, be 
conventional commerdally available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

In a prefened embodiment, the first support member 1120 is coupled to a 
surface location by a slip joint and/or sliding sleeve apparatus that is concentrically 
30 coupled to the second support member 1 1 25. 

The expansion cone 1130 Is coupled to the second support member 1125. 
The expanston cone 1130 is preferably adapted to radially expand the expandable 
tubular member 1140 when the expansion cone 1130 is axially displaced relative to 
the expandable tubular member 1140. in a preferred embodiment, the expansion 
35 cone 1 130 is pmvkled substantially as disclosed in one or more of the following: (1) 
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U.S. Utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02, 
filed on 12/3/1999. which claimed tlie bdnefA of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510.913, attorney docket no. 
5 25791 .7.02. filed on 2/23/2000. which daimed the benefit of the filing date <rf U.S. 
provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
appUcation serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 
2/10/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent application serial 
10 no. 09/440.338. attorney docket no. 25791 .9.02. filed on 1 1/1 5/1999. which claimed 
the benefit of the filing date of U.S. provisional applteation no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. proviskwial patent applicatton no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent appilicafon no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. which daimed the benefit of 
15 the filing date of U.S. piovistonal applteation no. 60/124,042. filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, which daimed the benefit of the flling dates of U.S. provisional 
application no. 60/121,841, attomey docket no. 25791.12. filed on 2/26/1999 and 
U.S. provlstonal applteatkwi no. 60/154.047, attorney docket no. 25791.29. filed on 
20 9/16/1999: (8) U.S; utility application no. 09/511.941. attomey docket no. 
25791 .16.02. filed on 2/24/2000. which daimed the benefit of the filing date of U.S. 
provisional serial no. 60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent appOcation no. 09/588,946, attomey docket no. 25791.17.02, 
filed on June 7. 2000. which daimed the benefit of the fifing date of U.S. provisional 
25 patent application serial no. 60/137.998. attomey docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent applicatkm no. 09/559,122, attomey docket no. 
25791.23.02. filed on 4/26/2000. whfch daimed the benefit of the filing date of U.S. 
provisional application no. 60/131.106. attomey docket no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional applicatton no. 60/146,203, attorney doAet no. 
30 25791.25, filed on 7/28/1999; (12) U.S. provisional applicatton no. 60/143.039. 
attomey docket no. 25791.26. filed on 7/9/1999: (13) U.S. provbhMwl patent 
applicatton serial no. 60/162,671, attomey docket no. 25791.27, filed on.11/1/1999; 
(14) U.S. provisional application no. 60/159,039. attomey docket no. 25791 ;36. filed 
on 10/12,1999: (15) U.S. proviskmai patent application no. 60/159.033. attomey 
35 docket no. 2579'(.37, filed on 10/12/1999; and (16) U.S. provisfenal patent 
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application no. 60/165.228, attorney docket no. 25791.39, filed on 11/12/1999, the i 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first supped member 1120. j 
The anchoring device 1135 is preferably adapted to be controliably coupled to the 

5 expandable tubular rnember 1 140 and the wellbore casing 1 100. In this manner, the 
anchoring device 1135 preferably controliably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the . 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a prefered emtXKliment, the anchoring device 1135 includes one or more 

1 0 expandable elements 1 1 50 that are adapted to controliably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1 150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1 1 35 is any one of the hydraulically actuated packers commercially available. 

15 from Halliburton Energy Senrfces or Baker-Hughes modified iri accordance with the . 
teachings of the present dedosure. 

The expandable tubular member 1140 Is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably awpled to the expandable elements 11 50 of the anchoring 

20 device 1135. In a preferred embodiment, the expandable tubular member 1140 
includes one or nx>re anchoring vwndows 1155 for pennltllng the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1 140. 

In a preferred embodiment, the expandable tubular member 1140 further 

25 includes a lower section 1160, an intermediate section 1165, and an upper section 
1170. In a preferred embodiment, the lower section 1160 rests upon and is 
supported by the expanston cone. 1130. In a prefen^d embodiment, the i 
intermediate section 1165 includes the anchoring windows 1155 in order to provide . 
anchoring at an intennediate portion of the expandable tubular member 1 140. 

30 In a preferred embodiment, the expandable tubular member 1 140 Is further 

provided substantially as disctosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attomey docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

35 utiBty patent appllcafcn serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
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on 2/23/2000, which claimed the iienefit of the Tiling date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,611, 
5 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
10 no. 25791.11.02, filed on 3/10/2000, whkdi dainied the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. fUed on 2/24/2000, 
which claimed the benefit of ttie filing dates of U.S. provisionqi application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisfonal 
15 application no. 60/154,047. attorney docket no. 25791.29, filed on 9/.16/1999; (8) 
U.S. uUllty application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appHcation no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
20 which claimed ttie benefit of ttie filing date of U.S. proviskwial patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit <rf the filing date of U.S. provisional application 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
25 provisional application no. 60/146.203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applkation no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/t999; (13) U.S. provisional patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisfonal 
applkation no: 60/159.039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
30 U.S. provisfonal patent application no. 60/159.033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatioh no. 60/165.228, 
attomey docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to Uie outer surface of Uie 
35 expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidicly seal the interface between the radiaHy expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment, the apparatus 1115 includes a plurality of sealing members 1 145. In a 
preferred embodiment, the sealing members 1145 surround and isolate the opening 
5 1110. 

As illustrated in FIG. 11a. the apparatus 1115 is preferably positioned within 
the wellbore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a prefen*ed embodiment the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubular member 1140 optimally fluidicly isolates the opening 1110. 

As illustrated in FIG. lib. the apparatus 1115 is then andiored to the 
wellbore casing 1 100 using the anchoring device 1 135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1155 In the expandable tubular member 1140 into intimate contact with the 
wellbore casing 1100. In this manner, the intermediate section 1165 of the 
expandable tubular member 1 140 is removably coupled to the wellbore casing 1 100. 
In an alternative embodiment, a compressible cement and/or epoxy is then 

20 injected Into at least a portion of the annular space between the unexpanded portion 
of the tubular member 1140 and the wellbore casing 1100. The compressible 
cement and/or epoxy is then pennitted to at least partially cure prior to the initiation 
of the radial expansion process. In this manner, an annular stojctural support and 
fluidic seal is provided around the tubular member 1 140. 

25 As illustrated in FIG. 11c. in a preferred embodiment, the expansion cone 

1130 is then axially displaced by applying an a)dal force to the second support 
member 1 125. In a preferred embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contact with the walls of the wellbore or the wellbore 

30 casing 1100. 

As Illustrated In FIG. lid, in a preferred embodiment the axial displacement 
of the expansion cone 1130 is stopped once the expansion cone 1 130 contacts the 
lower portion of the anchoring device 1 135. 
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As illustrated in FIG. 11e, In a preferred embodinnent, the anchoring device 
1135 is then decoupled from the wellbore casing 1100 and the expandable tubular 
member 1 140. 

As illustrated in FIG. 11f, in a preferred embodinnent, the axial displacement 
of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular merrier 1140 is self-anchored to the wellbore 
casing 1 100. In a prefemed embodiment, the lower section 1 160 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 
to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the weDbore casing 1 100. 

As illustrated In FIGS. 11g, after the expandable tubular member 1140 has 
been complistely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
tubular nrtember 1140. In this manner, repairs to the wellbore casing 1100 are 
optimally provided. More generally, the apparatus 1115 Is used to repair or fonn 
wellbore casings, pipelines, and staidural supports. In a prefenred embodiment, the 
inside diameter of the radially expanded tubular menfiber 1140 Is substantially 
constant 

Referring to FIGS. 12a to 12d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 12a. a wellbore casing 1200 is positioned 
within a subterranean fomfiation 1205. The wellbore casing 1200 nr^y be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation perionrned upon the surrounding subtenanean 
formation 1205. As will be recognized by persons having ordinary skill in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 
weObore casing 1200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off the 
opertings 1210 In the wellbore casing 1200. More generally, the apparatus 1215 Is 
preferably utilized to fbrni or repair wellbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably includes a support member 1220, an 
expandable expansion cone 1225, an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 Is preferably adapted to be cx^upled to a surface 

5 location. The support member 1220 is further coupled to the expandable expansion 
cone 1225. Tha support member 320 is preferably adapted to convey pressurized 
flufdic materials and/or electrical cun*ent and/or communication signals from a 
surface location to the expandable expanston cone. The support member 1220 
may. for example, be conventional commercially available slic* wire, braided wire, 

10 coiled tubing, or drilling stock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expanston cone 1225 is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axially displaced relative to the expandable tubular member 1235. The 

15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 is controllabiy radially expanded. The expandable expansion 
cone 1225 may be any number of conventional oommerdaliy available radially 
expandable expansion cones. In a prefenred embodiment, the expandable 

20 expansion cone 1225 is provided substantially as disclosed in U.S. Patent No. 
5,348,095. Uie disclosure of which is incorporated herein by reference. 

In a preferred embodiment, the expansion cone 1225 is further provided 
substantially as disclosed in one or more of the following: (1)'U.S. utility patent 
application serial no. 09/454,139. attonr^ey docket no. 25791.3.02. filed on 

25 12/3/1999, whidi claimed ttie benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utinty patent application serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed ttie benefit of the fifing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 

30 serial ho. 09/502.350, attomey docket no, 25791,8.02, filed on 2/10/2000, whteh 
claimed ttie benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791 .8; (4) U.S. utility patent applteation serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15(1999, which claimed ttie benefit of 
ttie filing date of U.S. provisional application no. 60/108.558, attomey docket no. 

35 25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appBcation no. 60(183,546, 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the beneTA of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 

5 which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefii of the filing date of U.S. provisional serial no. 

10 60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utlRty patent 
application no. 09/588,946, attorney docket no. 25791 .17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. proviskDnal patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02. filed on 

15 4/26/2000, which claimed the benefit of tfie filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appfication serial no. 

20 60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no, 60/165,228. 
attomey docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 

25 incorporated herein by reference. 

The expandable tubular nr^ember 1235 is removably coupled to the 
expansion cone 1225. In a preferred embodiment, the expandable tubular member 
1235 includes one or nfK>re engagement devices 1250 Uiat are adapted to couple 
with and penetrate the weiltiore casing 1200. In this manner, ttie expandable 

30 tubular member 1235 is optimally coupled to ttie wellbore casing 1200. in a 
prtf erred embodiment, ttie engagement devtees 1250 include teetti for biting into 
the surface of the weDt)ore casirig 1200. 

In a preferred embodiment, the expandable tubular member 1235 further 
includes a lower sectton 1255. an intemiediate section 1260. and an upper section 

35 1265. In a prefenred embodinrient, Uie lower section 1255 includes the engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the wall thickness of the lower 
and intennediate sections, 1255 and 1260, are less than the wall thickness of the 
upper section 1265 in order to optimally facilitate the radial expanston of the lower 
5 and intermediate sections, 1255 and 1260. of the expandable tubular member 1235. 
In an alternative embodiment, the tower sectipn 1255 of the expandable tubular 
member 1235 is slotted in order to optimally facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

10 In a preferred embodiment, the expandable tubular member 1235 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisk>nal patent 
appiicatton no. 60/1 1 1 .293. attomey docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 

15 utility patent appltcatton serial no. 09/510.913. attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appncatk)n no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

20 attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. fited on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 

25 no. 25791 .1 1 .02, filed on 3/10/2000. which claimed the benefit of the fHing date of 
U.S. provisional application no. 60/124.042, filed or\ 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisk>nal 

30 applicatipn no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey docket no. 25791.16, filed on 2^1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7, 2000, 

35 which claimed the benefit of the filing date of U.S. provisional patent applicatioh 
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serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the benefit of the filjng date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
5 provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999;* (15) 
10 U.S. provisional patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39, fded on 11/12/1999, tt^e disclosures of which are 
incorporated herein by reference. 

The sealing members 1240 are preferably coupled to ttie outer surface of the 
15 upper portion 1265 of ttte expandable tubular mennber 1235. The sealing members 
1240 are preferably adapted to engage and fluidiciy seal the interface between the 
radially expanded expandable tubular member .1235 and the wellbore casing 1200. 
in a preferred embodiment, ttie apparatus 1215 includes a plurality of sealing 
members 1240. In a preferred embodiment, the sealing numbers 1240 sunround 
20 and isolate the opening 1210. 

As illustrated in FIG. 12a. the apparatus 1215 is preferably positioned within 
the wellbore casing 1200 with tiie expandable tubular member 1235 positioned in 
opposing relatton to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 \hat are positioned above and 
25 below the opening 1210. In this manner, the radial expansion of the expandable 
tubular member 1235 optimally fluidu:iy isolates the opening 1210. 

As illustrated in FIG. 12b, the expandable tubular member 1235 of the 
apparatus 1215 Is then anchored to the wellbore casing 1200 by expanding the 
expandable expansksn cone 1225. into contact with the tower section 1255 of the 
30 expandable tubular member 1235. In a prefenBd embodiment, the lower section 
1255 of the expandable tubular rhember 1235 is radially expanded into intimate 
contact witti ttie wellbore casing 1200. In a preferred embodiment, the engagement 
devices 1250 are thereby coupled to, and at least partially penetrate Into, the 
wellbore casing 1200. In ttils manner, the lower section 1255 of the expandable 
35 tubular memiber 1 235 is optimally coupled to ttie wellbore casir^ 1 200. 

57 



25791.38.15 P83667GB08 

In an alternative embodlnrkent, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be penmitted to at least partially cure prior to tiie initiation of ttie 

5 radial expansion process. In this manner, an annular structurai support and fluidic 
seal is provMed around the tubular member 1235. 

As illustrated in FIG. 12c, the expandable expansion cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. In a 
prefenBd embodiment, the axial displacement of the expansion cone 1225 radially 

10 expands the expandable tubular member 1235 into intimate contact with the walls of 
the wellbore casing 1 200. 

As illustrated in FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235. the opening 1210 In the wellbore casing 1200 is 

15 sealed off by the radially expanded tubular member 1235. In tiiis manner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or form wellbore casings, pipelines, and. structural supports. 

Refenlng to FIGS. 13a to 13d » an altemative embodiment of an apparatus 
and metiuxl for coupling an expandable tubular member to a preexisting staucture 

20 win now be described. Refemng to Fig. 13a. a wellbore casing 1300 is positioned 
within a subtennanean formation 1305. The wellbore casing 1300 may be positioned 
In any orientation from the vertical direction to Uie horizontal direction. The wellbore 
casing 1300 furttier includes one or more openings 1310 ttiat may have been ttie 
result of unintentional damage to the wellbore casing 1300, or due to a prior 

25 perforation or fracturing operation performed upon the surroundir^ subterranean 
fomiation 1305. As wiij be recognised by persons having ordinary skill In the art. the 
openings 1310 can adversely affect the subsequent operation and use of the. 
wellbore casing 1300 unless they are sealed off. 

in a preferred embodirnent. an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340. and one 
35 or more sealing members 1 345.' 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support memt^er 1320 is further coupled to the expansion cone 1325. 
The support memt>er 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical cun'ent and/or communication signals from a surface 

5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commerciaily available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radially expand the expandable 

10 tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
numt)er of conventional commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 

15 . application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatkHi 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the'ftling date of U.S. provisional application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisk>nal application no. 60/108.558, attomey docket no. 
• 25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provtetonal appltoafion no. 
6(3/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attomey docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney dodcet no. 25791.17.02, filed on June 7, 2000, 
which clainned the t>enefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney dockeit no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 

15 attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 
incorporated herein by reference. 

The expandable tubular rnember 1335 is rennovably coupled to the 
expansion cone 1325. In a preferred embodiment,, the expandable tubular mennber 
1335 includes one or more engagement devices 1350 that are adapted to couple 

20 with and penetrate the wellbore casing 1300. In this manner, the expandable 
tubular member 1335 is optimally coiq^led to the wellbore casing 1300. In a 
prefenned embodiment, the engagemerit devices 1350 include teeth for biting into 
the surface of the wellbore casing 1300. 

In a prefenBd erhbodiment the expandable tubular member 1335 further 

25 includes a lower secUon 1355, an intermediate section 1360, and an upper section 
1365. In a preferred embodiment, the lower section 1355 includes the. engagement 
devices 1350 in order to provide anchoring at an end portion of the expandable 
tubular member 1335. In a preferred embodiment, the wall thickness of the lov^r 
and intemiediate sections, 1355 and 1360. are less than the wall thickness of the 

30 upper section 1365 in order to optimally fadlttate the radial expansion of tine lower 
and intemiediate sections. 1355 and 1360, of the expandable tubular mennber 1335. 

In a prefen^ embodiment, ttie lower secUon 1355 of the expandable tubular 
member 1335 includes one or more shape memory metal inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the bwer 

35 section 1355 of ttie expandable tubular member 1335 into intimate contact y^th the 
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wellbore casing 1300 when heated by the heater 1340. The shape memory metal 
inserts 1370 may be. fabricated from any number of conventional commercially 
available shape memory alloys such as, for example, NiTi or NITiNOL using 
conventional forming processes such as, for example, those described in U.S. 

5 Patent Nos. 5.312.152, 5,344,506. and 5,718,531, the disclosures of v^ich are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature at>ove their 
transfonnation temperature using the heater 1340. In a preferred embodiment, the 

10 transformation temperature of the inserts 1370 ranges from about 250^ F to 450^ F. 
In a prefen'ed embodiment, the material composition of the lower section 1355 of the 
expandable tubular member 1335 is further selected to maximize the radial 
expansion of the lower section 1355 during the transformation process. 

In a prefenBd embodiment, the inserts 1370 are positioned within one or 

15 more correspondir^g recesses 1375 provided in the lovyer Section 1355 of the 
expandable tubular member 1335. Altematively. the inserts 1370 are completely 
contained within the lower section 1 355 of the expandable tubular member 1 335. 

In a prefenred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the beneTit of the filing date of U.S. provisional patent 
application no. 60/111,293. attomey dodcet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed ttie benefit of the filing date of U.S. provisional 

25 application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utiBty patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the beriefit of 

30 the filing date of U.S. prDvistonal application no. 60/108,558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

35 application no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
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Which Claimed the benefit of the filing dates cS U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utiiity applicatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 

5 2/24/2000, which claimed the t>enefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utinty patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the t>enefrt of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S.. 

10 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the t>enefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791,23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. pro>risional patent application no. 60/165,228, 

20 attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The heater 1340 is'coupled to the support member 1320. The heater 1340 
is preferably adapted to controllably generate a localized heat source for elevating 
the temperature of the inserts 1370. In a prefenred embodiment, the heater 1340 

25 includes a conventional thermostat control in order to control the operating 
. temperature. The heater 1340 is preferably controlled by a surface control device in 
a oonventk^nal n^nner. 

The sealing mOTt>ers 1345 are preferably coupled to the outer surface of the 
upper portion 1365 of the expandable tubular memt>er 1335. The sealing members 

30 1345 are preferably adapted to engage and fluMidy seal the interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In a preferred embodiment, the apparatus 1315 indudes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing members 1345 surround 
and isolate the opening 1310. 
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As illustrated in FIG. 13a, the apparatus 1315 is preferably positioned within 
the wellbore casing 1300 with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 Includes a plurality of sealing members 1345 that are positioned above and 

5 below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optimally fluidicly Isolates the opening 1310. 

As illustrated in FIG. 13b, in a prefen^d embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 

10 embodiment, the expansion of the inserts 1 370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300, In a 
preferred embodiment, the engagement devices 1350 are thereby coupled to, and at 
least partially penetrate into, the wellbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally coupled to the 

15 wellbore casing 1300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
Injected Into the annular space between the unexpended portion of the tubular 
member 1335 and the wellbore casing 1300. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular stmctural support and fiuidic 
seal is provided around the tubular nnember 1335. 

As illustrated in FIG. 13c, the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1 320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 

25 tubular member 1335 into intimate contact with the walls of the wellbore casing 
1300. 

As illustrated in FIG. 13d, in a preferred emt>odiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 in the wellbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315 is used to repair or forni wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 14a to 14g, an alternative embodiment of ah apparatus 
35 and method for coupling an expandable tubular member to a preexisting structure 
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Will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
witNn a subterranean formation 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direcfon. The wellbore 
casing 1400 further includes one or more openings 1410 that may have been the 

5 result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracturing operation perfonned upon the surrounding subterranean 
formation 1405. As will be recognized by persons having ordinary skill in the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
wellbore caslr^g 1400 unless they are sealed off. 

10 In a prefen^ed embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to fonn or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably includes a first support member 1420, a 

15 second support rriember 1425. a coupling 1430, an expandable tubular member 
1435. an expansion cone 1440, a third support member 1445, and a packer 1450. 

The first support member 1420 is preferably adapted to be ooupled to a 
surface kx:atk>n. The support member 1420 is further coupled to ttie expansion 
cone 1440. The first support member 1420 is preferably adapted to convey 

20 pressurized fluidk: noaterials and/or electrical cunent and/or communicatton signals 
from a surface location to the expansk>n cone 1440 and the packer 1450. The first 
support member 1420 may, for example, be conventional commercially available 
slick wire, braMed wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 

25 surface location. The support menriber 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluklic 
materials and/or electrical cun-erit and/or communication signals from a surface 
tocation to the coupling 1430. The second support member 1425 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 

30 drilling stock material. 

The ooupPing 1430 is ooupled to the second support member 1425. The 
coupling 1430 Is further preferably removably coupled to the expandable tubular 
member 1435. The coupGng 1430 may be any number of conventional 
commerdally available passive or actively controlled ooupDng devk»s such as. for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
mechanical slip. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. In a preferred emtxxliment. the expandable tubular member 1435 includes 

5 one or more engagement devices that are adapted to couple with and penetrate the 
wellbore casing 1400. In this manner, the expandable tubular member 1435 is 
optimally coupled to the wel[t>ore casing 1400. In a preferred embodiment, the 
engagement devices include teeth for biting into the surface of the wellbore casing 
1400. In a prefen-ed embodiment, the expandable tubular member 1435 further 

10 includes one or more sealing members on the outside surface of the expandable 
tubular member 1435 In order to optimally seal the interface between the 
expandable tubular member 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

15 patent applicatioh serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
applicatton no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatton no. 60/119,611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108.558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatiOT no. 09/523.460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional appltoation no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attomey docket no. 25791.29. fSed on 9/16/1999; (8) 
U.S. utility application no. 09^11.941, attomey docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serbl no. 
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60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.1 7.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

5 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no, 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatk>n no. 60/165,226, 

15 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whteh are 
incorporated herein by reference. 

The expanston cone 1440 Is coupled to the first support member 1420 and 
the third support mernber 1445. The expansion cone 1440 is preferat>ly adapted to 
radially expand the expandable tubular member 1435 when the expanston cone 

20 1440 Is axialiy displaced relative to the expandat)le tubular member 1435. 

In a preferred embodiment, the expansion cone 1440 is provided 
substantially as dectosed In one or more of the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 

25 . application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which dairhed the benefit of the filing date of U.S. provistonal 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 

30 claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent appUcation serial no. 09/440,338. 
attomey docket no. 25791.9.02, filed on 11/15/1099, which dainrted the benefit of 
the filing date of U.S. provistonal application no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no: &Q/183,546. 

35 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
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no. 25791.11.02, filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/51 i2,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the t>enefit of the filing dates of U.S. provisional application no. 

5 60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no, 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

10 application no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 2579117. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02, fDed on 
4/26/2000..which daimed the benefit of the filing date of U.S. provisional application 

15 no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonial application no. 60/146^03, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

20 applicatton no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatk)n no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, tiie disclosures of which are 
Incorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the expansion cone 

1440 and the padcer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fluidic materials and/or electrical current and/or communication 
signals from a surface locatfon to the packer 1450. The third support member 1445 
may, for example, be conventional commercially available slick wire, braided wire, 

30 coiled tubing, or driilbDg stock material. 

The padcer 1450 is coupled to ttie ttiird support member 1445. The packer 
1450 is further prtferaUy adapted to controllably coupled to ttie wellbore casing 
1400. The packer 1450 may be any number of oonventtonal oommerdaily available 
packer devices. In an alterifiative embodiment, a bladder, slipped cage assembly or 

35 hydraulic slips may be sutistituted for the packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the welibore casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As illustrated in FIG. 14b, in a preferred embodiment, the packer 1450 is 
5 then anchored to the welibore casing 1400. In this manner, the expansion cone 
1440 is n)aintained in a substantially stationary position. 

As illustrated in FIG. 14c, in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
preferred embodiment, as illustrated in FIG. 14d, the lower end of the expandable 

10 tubular member 1435 impacts the expansion cone 1440 and is radially expanded 
into contact with the weiltxore casing 1400. In a preferred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the welibore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the welibore casing 1400. 

15 Iri an alternative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 1435 and the welibore casing 1400. The compressible cement and/pr 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 

20 provided around the tubular member 1 435. 

As illustrated in FIG. 14e, in a preferred embodiment, the padcer 1450 is 
decoupled from the welibore casing 1400. 

As illustrated in FIG. 14f, in a preferred embodiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 

25 1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 into intimate contact 
with the walls of the welibore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displacement of the expansion cone 1440. the coupling 1430 is 
decoupled from the expandable tubular memt>er 1430. 

30 As illustrated in FIG. 14g, in a preferred embodiment, after the expandable 

tubular nnember 1435 has been completely radially expanded by the axial 
displacement of the expansion cone 1440, the opening 1410 in the welibore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the weDbora casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d, an alternative embodiment of an apparatus 
for coupling an expandable tubular member to a preexisting structure will now be 
5 described. Referring to Fig. 15a. a wellbore casing 1500 is positioned within a 
subtenanean formation 1505. The wellbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforatidn or 

10 fracturing operation performed upon the sun^ounding subterranean formation 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 

15 openings 1510 in the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expansion cone 1530, a coupling 1535, a 

20 resilient anchor 1 540, and one or more seals 1 545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the exparision cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluldic 
materials and/or electrical current and/or communication signals from a surface 

25 location to the resilient anchor 1540. The support member 1520 may, for example, 
be conventional commercially available slick wire, braided wire, coiled tubing, or 
drilling stock material. 

The exparidable tubular member 1525 is removably coupled to the 
expanston cone 1530. In a preferred emt>odiment, the expandable tubular member 

30 1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tubular 
member 1525 is optimally coupled to the wellbore casing 1500. In a preferred 
embodiment, the engagement de^rices Include teeth for biting into the suifece of the 
wellbore casing 1500. In a preferred embodiment, the expandable tubular member 

35 1525 further includes one or more sealing memt)ers 1545 on the outside surface of 
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the expandable tubular member 1525 in order to optimally seal the Interface 
between the expandable tubular member 1 525 and the wellbore casing 1 500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550. an intermediate section 1555, and an upper section 1560. In a 
5 prefenred embodiment the wall thicknesses of the lower and intennediate sections, 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optimally facilitate the radial expansion of the expandable tubular member 1525. 
In a preferred embodiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubular member 1525. In a 

10 preferred embodiment, the resilient anchor 1540 is coupled to the tower section 
1550 of the expandable tubular merTd)er 1525 in order to optimally anchor the 
expandable tubular member 1525 to the wellbore casing 1500. 

In a prefenred embodiment, the expandaUe tubular member 1525 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454.139. attomey docket no. 25791.3.02, fil^d on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/1 19,61 1, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appfication no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. v^ich dalnied the benefit of the filing date of 
U.S. provisionai appiication no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

30 application no. 09/512.895. attonney docket no. 25791.12.02. filed on 2/24/2000, 
whidi claimed the benefit of the filing dates of U.S. provistonal applicatkm no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attomey docket no. 25791.16.02. filed on 

35 2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the t)enefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26/2000, whk:h daimed the t>enefit of the fiBng date of U.S.. provisional application 
no. 60/131,106, attorney docket no. 215791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039, attorney docket no. 

10 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165,228, 

15 attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expansion cone 1530 is coupled to the support memt>er 1520 and the 
coupling 1535. the expansion cone 1530 is preferat>ly adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 is a)dalty 

20 displaced relative to the expandable tubular member 1525. The expansion cone 
1 530 may be any number of conventional commercially available expansion cones. 

In a preferred ' embodiment, the expanston cone 1530 is provided 
substantially as disdosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 

25 12/3/1999. which claimed the benefit of the filing date of LJ.S. provisional patent 
. applicatfon no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatbn serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filirig date of U.S. provisional 
applicatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 

30 serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 

35 25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket j 
no. 25791.11.02, filed on 3/10/2000, which claimed the l)enefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent ( 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. ' 
5 whkii claimed the t)enefit of the filing dates of U.S. provisional applteatlon no. i 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provlsfonal ' 
application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) j • 

U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09i^8.946, attorney docket no. 25791 . 1 7.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent application I 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02, filed on ; 

15 4/26/2000. which claimed the benefit of the filing date of U.S. provisional applk:ation 

no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. j 
provisional applicatkm no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proMstonal applicaton no. 60/143.039, attorney docket no. ! 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteatk>n serial no. 

20 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provistonal | 
appltoatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appUcatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1^; and (16) U.S. pravtelonal patent appUcatton no. 60/165.228, ' 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are j 

25 inooiporated herein by reference. 1 
The coupling 1535 is preferably coupled to the support member 1520, the 
expansion cone 1530 and the resiUent anchor 1540. The coupling 1535 is ' 
preferably adapted to convey pressurized fluidic materials and/or electrical current 

i 

and/or communication signals from a surface. tocation to the iesllient anchor 1535. ' 

30 The coupling 1535 may, for example, be conventtonal commercially available slick 

wire. braMed wire, colled tubing, or drilling stock material, in a (deferred | 
embodiment, the coupling 1535 is decoupled from the resilient anchor 1540 upon 
initiating the axial displacement of the expansion cone 1530. j 
The resilient anchor 1540 is preferably coupled to the tower section 1550 of 

35 the expandable tubular member 1525 and the coupling 1535. The resilient anchor | 
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1540 is further preferably adapted to be controllably coupled to the weDbore casing 
1500. 

Referring to FIGS. 16a and 16b, in a prefen^d embodiment, the resilient 
anchor 1540 includes one or more coiled resilient members 1600 and corresponding 

5 releasable coupling devices 1605. In a preferred emt>odiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a 
prefeaed embodiment, when the coupling device 1605 is released, the colled 

10 resilient member 1600 at least partially uncoils in the outward radial direction. In a 
pretended embodiment at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular member 1 525 to the wellbore casing 1 500. 

15 The coiled member 1600 may be fabricated from any number of 

conventional commercially available resilient materials. In a preferred embodiment, 
the coiled member 1600 is fabricated from a resilient material such as, for example, 
spring steel. In a preferred embodiment, the colled member 1600 is fabricated from 
memory metals in order to optimally provide control of shapes and stresses. 

20 In a preferred embodinDent, the releasable coupling device 16(» maintains 

the coiled member 1600 is a coiled position until the device 1605 is released. The 
releasable coupling device 1605 nriay be any number of conventional commercially 
available releasable coupling devices such as, for example, an exptosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientatton. In a 

25 preferred embodiment, the resilient anchor 1 540 is positioned to apply the maximum 
nonnal force to the walls of the wellbore casing 1500 after releasing the reslGent 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more resilient anchoring 
30 members 1705, one or more corresponding rigid attachments 1710, and one more 
conresponding releasable attachments 1715. In a preferred ernbodiment, the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the corresponding rigid and releasable attachments, 1710 and 1715. In a 
preferred . embodiment, when the corresponding releasable attachment 1715 is 
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released, the corresponding resilient anchoring member 1705 expands, releasing ] 
the stored elastic energy, away from the tubular member 1 700. 

As Illustrated in FIG. 17a. one end of each resilient anchoring member 1705 i 
is rigidly attached to the outside surfeice of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 

member 1705 is removably attached to the outside surface of the tubular member ' 
1700 by a corresponding releasabie attachment 1715. As illustrated in FIG. 17b, in | . 

a preferred embodiment, releasing the releasabie attachment 1715 pennlls the ! 
resilient energy stored in the resilient anchoring member 1705 to be released 
10 thereby causing the resilient anchoring member 1705 to swing radially outward from 
the tubular member 1 700. 

I 

The tubular member 1700 may be fabricated from any number of i 
conventional materials. 

The resilient anchoring members 1705 miay be fabricated from any numl>er } 
15 of resilient materials. In a preferred embodiment, the resilient anchoring members 

1705 are fabricated from memory metal in order to optimally provide control of 1 
shapes and stresses. 

The rigid attachments 1710 may be febricated from any number of 
conventional commercially available materials. In a preferred embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally provide high i 
strength. 

The releasabie aittachments 1715 may be febricated from any number of 
conventional commercially available devices such as, for example, explosive bolts. 
In another alternative embodiment, as illustrated in FIGS, 18a and 18b, the 
25 resilient anchor 1540 includes a tubular member 1800. one or more anchc^ng ! 
. devices 1805, one or more resilient members 1810, and one or more release , 
devices 1 815. In a preferred embodiment, the anchoring devices 1805 and resilient 1 
members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b, in a preferred embodiment, when the \ 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 

memt)ers 1810 are permitted to expand outwardly in the radial direction. \ 

i 

The tubular member 1800 preferably includes one or more openings 1820 
for containing the release devices 1815 and for pennitting the anchoring devices | 
1805 to pass through. The tubular member 1800 may be fabricated from any 

35 numt>er of conventional commercially available materials. in a preferred | 

I 

! 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in order to 
optinially provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the conresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the vyellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a prefen-ed 

10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a preferred emt)odiment, 

15 when the release devices 1815 release the anchoring devices 1805; the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
partially through the corresponding openings 1820 into contact with, to at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 

20 1620 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In a prefen^ eimbodiment, the release devices 1815 are pressure 

25 activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 150D with the expandable tubular member 1525 positioned in 
opposing relatbn to the opening 1510. 

As illustrated in FIG. 15b, in a prefen^ embodiment, the resilient anchor 

30 1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment the resilient anchor 1540 anchored by a 
control and/or electrical power signal transmitted from a surface location. 

In an alternative ertibodiment a oompressibie cement and/or epoxy is then 

35 injected into the annular space between the unexpanded portion of the tubular 
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member 1525 and the wellbore casing 1500. The compressible cement and/or | 
epoxy is then pemiitted to at least partially cure prior to the initiation of the radial 

expansion process. In this manner, an annular structural support and fluidic seal is | 

t 

provided around the tubular member 1 525. 
5 As illustrated in FIG. 15c, in a preferred embodiment, the expansion cone j 

1530 is then axially displaced by applying an axial force to the support member 
1520. In a prefened embodiment the axial displacement of the expansion cone i 
1530 radially expands the expandable tubular member 1525 Into intimate contact 
with the walls of the wellbore casing 1 500. 

10 As illustrated in FIG. 15d, in a prefen^ed embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 in the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the wellbore casing 1500 are optimally provided. More generally, the 

15 apparatus 1515 is used to repair or form wellbore casings, pipelines, and structural 

supports. i 

Referring to FIGS. 19a, 19b and 190, an alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be i 
described. In a preferred embodiment, the expandable tubular member 1900 

20 includes a tubular body 1905, one or more resilient panels 1910, one or more j 
corresponding engagement members 1915, and a release nnember 1920. In a 
preferred embodiment the resilient panels 1910 are adapted to expand in the radial i 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as. for 

25 example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural • 
support. I 
The tubular nf)ember 1905 is coupled to the resilient panels 1910. The . 1 

tubular member 1905 may be any number of conventional commerdally available 
expandable tubular menrd>ers. In a preferred embodiment, the tubular member 1905 . : 

30 is an expandable casing in order to optimally provide high strength. 

The reslGent panels 1910 are coupled to the tubular member 1905. The 1 
resilient panels 1910 are further releasat)ly coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone { 
1530. TTie resilient panels 1910 are. preferably adapted to extend to the position 

35 1925 upon being released by the release memt>er 1920. In a preferred ! 
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embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a prefen^d embodiment, the resilient panels 1910 are fabricated from 
5 spring steel in order to optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1500, or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 

10 The release member 1920 is preferably adapted to controllably release the resilient 
panels 1910 from their initial strained positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 

15 the release member 1920. The release member 1920 nr»ay be any number of 
conventional commercially available release devices. 

Refening to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 20a, a wellbore casing 2000 is positioned 

20 within a subterranean fonnatton 2005. The wellbore casing 2000 may be positioned 
in any orientation from the. vertical direction to the horizontal direction. The wellbore 
caising 2000 further includes one or more openings 2010 that may have l)een the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation performed upon the surrounding subterranean 

25 formation 2005. As wiU be recognized by persons having ordinary skill in the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off . 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 is 

30 preferably utilized to form or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 preferably includes a support memb^ 2020, an 
expandable tubular member 2025, an expansion cone 2030. a coupling 2035, a 
resilient anchor 2040. and one or more seals 2045. 
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The support member 2020 is preferabty adapted to be coupled to a surface 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the anchor 2040. The support member 2020 may. for exampie. be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025. is removably coupled to the 
expansion cone 2030. In a prefened embodiment, the expandable tubular member 

10 2025 Includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the wellbore casing 2000. In a preferred 
embodiment, the engagement devices include teeth for biting Into the surface of the 
wellbore casing 2000. In a preferred embodiment, the expandable tubular member 

15 2025 further includes one or more sealing members 2045 on the outside surface of 
the expandable tubular member 2025 in order to optimally seal the interface 
between the expandable tubular member 2025 and the wellbore cashg 2000. 

In a prefenred embodiment, the expandable tubular member 2025 includes a 
tower section 2050, an iritenmediate section 2055, and an upper section 2060. In a 

20 preferred embodiment, the wall thicknesses of the lower and intermediate secttons, 
2050 and 2055, are less than the wall thickness of the upper section 2060 in order 
to optimally facilitate the radial expansion of the expandable tubular member 2025. 
In a prefenred embodiment, the sealing members 2045 are provided on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 

25 preferred embodinnent the resilient anchor 2040 is coupled to the lower section 
2050 of the expandat>le tubular member 2025 in order to optirnally anchor the 
expandable tubular member 2025 to the vyellbore casing 2000. 

In a prefenned embodiment, the expandable tubular member 2025 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

30 patent application seriaf no. 09/454.139, attcxney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisbnal patent 
application no. 60/1 1 1,293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the fifing date of U.S. provisional 

35 appfication no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
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serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the l)enefit of 
5 the filing date of U.S. provisional applicatton no. 60/108.558, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.Si provistonal patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatfon no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

10 application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02, filed on 

15 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatk>n no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

20 utility patent applicatton no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the bentfrt of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. fded on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 

25 25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
,60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228, 

30 attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The expansion cone 2030 is preferably coupled to the support member 2020 
and the coupling 2035. The expansion cone 2030 is preferably adapted to radially 
expand the expandable tubular member 2025 when the expansion cone 2030 is 

35 axially displaced relative to the expandable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
sut)stantially as disclosed iri one or more of the following: (1) U.S. utility patent 
appUcation serial no. 09/454.139. attorney docket no. 25791,3.02. filed on 
12/3/1999. which claimed the tien^it of the filing date of U.S. provisional patent 
5 application no. 60/111.293. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7,02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 

10 claimed the benefit of the filing date of U.S. provisional application no. ' J/1 19,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisfonal applfcatfon no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 

15 filed on 2/1 8/2000; (6) U.S. utility patent appllcatton no. 09/523,460. attorney docket 
no. 25791 .1 1.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional appPcatton no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
applkatksn no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
whteh claimed the benefit of the flOng dates of U.S. provisk>na| application no. 

20 60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appllcatton no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed ttie benefit of tiie filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

25 application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed ttie benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09^59.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed ttie benefit of Uie filing date of U.S. provisional application 

30 no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provteonal patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

35 appGcation no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
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U.S. provisional patent application no. 60/159,033, attorney docket no, 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatbn no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 
5 The coupling 2035 is preferably coupled to the support member 2020, the 

expansion cone 2030, and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluidic materials and/or electrical current and/or 
communication signals from a surface location to the anchor 2035. The coupling 
2035 may, for example, be conventional commercially available slick wire, brakled 

10 wire, coiled tubing, or drilling stock material. In a prefened embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expansion cone 2030. 

The anchor 2040 is preferably coupled to the tower section 2050 of the 
expandable tubular member 2025 and the coupling 2035. The anchor 2040 is 

15 further preferably adapted to be controllably coupled to the vyellbore casing 2000. 

Referring to FIGS. 21a and 21b, in a prefenred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105. and one or more corresponding 
actuators 2110, In a prefened embodinient, the spikes 2105 are outwardly 
extended by the corresponding actuators 2110. In an alternative ernbodlment, the 

20 spikes 2105 are outwardly actuated by displacing the apparatus 201 5 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fluidic material onto the spikes 21 05. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025, the spikes 2105, and the actuators 21 10. The housing 2100 

25 is further preferably coupled to the coupling 2035, In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communication, and/or hydraulk: 
signals from the coupling 2035 to the actuators 21 10. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the corresponding actuators 2110. The spikes 2105 are preferably adapted to pivot 

30 relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial direction to engage, and at least partially penetrate^ the 
wellbore casing 2000. or other preexisting structure such as. for example, the 
wellbore. Each of the ^ikes 2105 further preferably include a concave upwardly 
being surface 2115. In a preferred embodiment, the placement of a quantity of 

35 fluklic material such as, for example, a barite plug or a flex plug, onto the surfeces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting structure such as, for 
example, the wellbore. Alternatively, the upward displacenient of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5 engage the wellbore casing 2000. or other preexisting structure such as, for 
example, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
conesponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufficient to pivot the corresponding spikes 

10 2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
number of conventional commercially available actuators such as. for example, a 
. spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydraulic pistons in order to optimally provide 
ease of operation. In an alternative embodiment, the actuators 2110 are omitted 

1 5 and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a, 22b. and 22c, in an aitemative embodiment, the 
anchor 2040 includes the housing 2100, one or more petal baskets 2205. and one 
or more corresponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the conresponding actuators 2110. In an 

20 aitemative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another aitemative embodiment, the 
petal baskets 2205 ara outwardly extended by placing a quantity of fluidic material 
onto the petal baskets 2205. 

The housing 2100 is coupled to the lower section 2050 of the expandable 

25 tubular member 2025, the petal baskets 2205, and the actuators 2110. 

The petal baskets 220& are preferably movably coupled to the housing 2100 
and the corresponding actuators 2110.. The petal baskets 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskets 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 

30 partially penetrate, the wellbore casing 2000, or other preexisting structure. As 
illustrated in FIG. 22c. each of the petal baskets 2205 further preferably include a 
concave upwardly facing surface 2215. In a pr^erred embodiment, the placement 
of a quantity of fluklic material such as, for example, a t>aritB plug or a flex plug, onto 
ttie surfaces 2215 causes tine petal baskets 2205 to pivot outwardly away from the 

35 houshg 210(3 to engage the wellbore casing 2000, or ottier preexisting structure. 
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Alternatively, the weight of the fluidic materials placed onto the petal baskets 2205 Is 
sufficient to anchor the expandable tubular member 2025. AHematively. the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000, or other 
5 preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the con^sponding petal baskets 2205 sufficient to pivot the 
ooaesponding petal baskets 2205 outwardly and away from the housing 2100. In 

10 an altemative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivotally coupled to the housing 2100. 

In an altemative embodiment, the anchor 2040 includes one or more spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIG. 20a, the apparatus 2015 is preferably posittoned within 

15 the wellbore casing 2000 with the expandable tubular member 2025 positioned in 
opposing relation to the opening 201 0. 

As illustrated in FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the wellbore casing 2000. In thiS: manner, the lower section 2050 
of the expandable tubular member 2025 is anchored to the wellbore casing 2000 or 

20 the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface location to the 
actuators 21 10 of the anchor 2040. In an altemative embodiment the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an altemative embodiment the anchor 2040 is anchored to the wellbore casing 

25 2000 by placing a quantity of a fluidic material such, for example, a barita plug or a 
flex plug, onto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
altemative embodiment the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at least the lower and/or the intemDediate sections. 2050 and 

30 2055, of the expandable tubular member 2025. 

In an altemative embodiment a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of flie tubular 
member 2025 and the wellbore casing 2000. The compressible cement and/or 
epoxy Is ttien permitted to at least partially cure prior to the Initiation of ttie radial 
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expansion process. In this manner, an annular sfruclural support and fluldic seal is 
provided around the tubular member 2025. 

As illustrated In FIG. 20c. in a preferred embodiment, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 into intimate contact 
with the walls of the wellbore casing 2000. 

As illustrated in FIG. 20d. in a preferred embodiment, after the expandable 
tubular nr>ember 2025 has been completely radially expanded by the axial 
displacement of the expansion cone 2030. the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 is used to repair or forni wellbore casings, pipelines, and structural 
supports. 

Refemng to FIGS. 23a to 23e, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig' 23a, a wePbore casing 2300 and an open 
hole wellbore section 2305 are positioned within a subterfanean fbmnation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned in any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 2320 is utilized to form a new 
section of wellbore casing wittiin ttie open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utiGzed to fomi or repair wellbore 
casings, pipelines, or structural supports, 

The apparatus 2320 preferably includes a support member 2325, ah 
expandable tubular member 2330, an expansion cone 2335, one or more upper 
seaGng members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to t>e coupled to a surface 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may, for example, be conventional commercially 
available slick wtrs. braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 is removably coupled to the 
expansion cone 2335. In a preferred embodiment Ihe expandable tubular member 
2025 further includes one or more upper and tower sealing members, 2340 and 
2345. on ttie outskje surface' of ttie expandable tubular member 2330 In order to 
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optimally seal the interface between the expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
includes a lower section 2350, an intermediate section 2355. and an upper section 
5 2360. In a prefen^ embodiment, the wall thicknesses of the lower and 
intennediate sections. 2350 and 2355, are less than the wall thickness of the upper 
section 2360 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a prefemed embodiment, the lower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 

1 0 permit a fluidic sealing material to penetrate the lower section 2350. 

In a prefen-ed embodiment, the expandable tubular member 2330 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 

15 application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, vi^iich claimed the benefit of the filing date of U.S. pmvisiorial 
application rio. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent sppltoation 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/1QC000, which 

20 claimed the benefit of Vhe filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, whic^ claimed Uie benefrt'of 
the filing date of U.S. provisional application no. 60/108.558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appfication no. 60/183.546, 

25 filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 
no. 25791.11.02. filed on 3/10/2000, which claimed tiie benefit of ttie filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of ttie filing dates of U.S. provisional application no. 

30 60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attome 
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which daimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U,S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisional appllcatk>n 
5 no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provlstonal application no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

10 application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033.. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

15 The expansion cone 2335 is preferably coupled to the support nvMnber . 

2325. The expanston cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330. The wcpanston cone 2335 Is preferably adapted 
to radially expand the expandable tubular member 2330 when the expansion cone 
2335 is axially displaced relative to the expandable tubular rhember 2330. 

20 In a preferred embodiment, the expansion cone 2335 Is provided 

substantially as disdosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139, attorney dodcet no. 25791.3.02. filed on 
12/3/1999. which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11.293,.atlomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provtetonal 
applicatktn no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provlstonal application no. 60/119.611. 

30 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on . 11/15/1999. which claimed the benefit of 
the filing date cS U.S. provident appitoation no. 60/108.558, attorney docket no. 
25791 .9. filed on 1 1/16.1998: (5) U.S. provisional patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 

35 no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 

5 application no. 60/154.047, attorney dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the fifing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000, 

10 which claimed the benefit of the filing date of U.S: provisional patent application 
serial no. 60/137,998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provistonat application no. 60/146,203. attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/19i99; (13) U.S. provisional patent application serial no. 
60/162,671, attomey docket no. 25791.27. filed oh 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 

20 U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proyistonal patent application no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999. the disclosures of whtoh are 
incorporated herein by reference. 

the upper sealing member 2340 is coupled to the outside surface of the 

25 upper section 2360 of the expandable tubular menit>er 2330. The upper sealing 
member 2340 is preferably adapted to fiuldicly seal the Interface between the 
radially expanded upper sectbn 2360 of the expandable tubular member 2330 and 
the wellbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commerciaily available sealing members. In a preferred embodiment, 

30 the upper sealing member 2340 is a vfton rubber in order to optimally provide toad 
carrying and pressure sealing capacity. 

The tower sealing member 2345 is preferably coupled to the outside surfeice 
of the upper sectton 2360 of the expandable tubular member 2330. The lower 
sealing member 2340 is preferably adapted to fluididy seal the interfiace between 

35 the radially expanded upper section 2360 of the expandable tubular member 2330 
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and the open hole wellbore section 2305. The tower sealing member 2345 may be 
any number of conventional commerdaDy available sealing members. In a prefened 
embodiment, the lower sealing member 2345 is viton rubber in order to optimally 
provMe load carrying and sealing capacity. 
5 As illustrated in FIG. 23a, the apparatus 2320 is preferably positioned within 

the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overiapping relation to the wellbore 
casing 2300. 

As illustrated In FIG. 23b, in a preferred embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 is then injected into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as, for example, cement and/or epoxy resin. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
15 enters the slots provided in the. lower section 2350 of the expandable tubiriar 
member 2330. 

As Hlustrated In FIG. 23c, the hardenable fluidic sealing meterial 2365 is 
preferably then permitted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 Is anchored to the open hole wellbore 
20 section 2305. 

In an altemative emt>odiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpanded portion of the tubular 
member 2330 and the welltx^re casing 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 

25 expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular niember 2330. 

As illustrated In FIG. 23d, Jn a preferred embodiment, the expansion cone 
2335 is then axially displaced by applying an axial force to the support memt)er 
2325. In a preferred embodiment, the axial displacement of the expansion cone 

30 2335 radially expands the expandable tubular member 2330 into intimate contact 
with the walls of the wellbore casing 2300. 

As illustrated in FIG. 23e, in a preferred embodiment, after the expandable 
tubular member 2330 has been completely radialiy expanded by the axial 
displacement of the expansion cone 2335, a new section of welltx)re casing e 

35 formed that preferably includes the radially expanded tubular memt>er 2330 and an 
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outer annular layer of a fluidic sealing materiaL More generally, the apparatus 2320 
is used to repair or form wellbore casings, pipelines, and stnjctural supports. 

Referring to FIGS. 24a to 24c; an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stmcture 
5 will now be described. Refem'ng to Fig. 24a, a wellbore casing 2400 and an open 
hole wellbore . section 2405 are positioned within a subten^nean fonnation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

10 In a prefenred embodiment, an apparatus 2420 Is utilized to form a new 

section of wellbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is preferably utilized to forni or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425. an 

15 expandable tubular member 2430. an expansion cone 2435, a coupling 2440, a 
packer 2445, a mass 2450, one or more upper sealing members 2455, and one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be coupled to a surface 
location. The support member 2425 is further coupled to the expansion cone 2435. 

20 The support member 2425 is preferably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may. for example, be conventional commercially available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 

25 expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a prefened embodiment, the 
expandable tubular member 2430 further includes one or more upper and lower 
sealing members, 2455 and 2460, on the outskie surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 

30 tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
sectton 2405. 

In a preferred emtxxliment, the expandable tubular memt>er 2430 further 
includes a lower section 2465, an intermediate section 2470. and an upper section 
2430. In a preferred embodiment, the wall thicknesses of the lower and 
35 intermediate sections. 2465 and 2470. are less than the wall thickness of the upper 
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section 2475 in order to optimally facaitate the radial expansion of the expandable 
tubular mennber 2430. In a prefeired embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

in a preferred embodiment, the expandable tubular meniber 2430 is further 
5 provided substantially as disclosed in one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably renravabiy 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
10 the expansion cone 2435 is axiatly displaced relative to the expandable tubular 
member 2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
sid)stantially as disclosed In one or more of the following: (1) U.S. utility patent 
application serial no. Od/454.139. attorney docket no. 25791.3.02, filed on 

15 12/3/1999< which claimed the benem of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utinty patent applicatton serial no. 09/510.913. attorney docket rK>. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit clf the filing date of U.S. provisional 
application no. 60/121,702. filed on. 2/25/1999; (3) U.S. utility patent application 

20 serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed tiie benefit of the filing date of U.S. provisional appHcatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed tiie benefit of 
the filing date of U.S. provisional appfication no. 60/108,558. attorney docket no. 

25 25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applkation no. 09/523.460. attorney docket 
no. 25791.11.02, filed oh 3/10/2000. which claimed the benefit of ttie filing date of 
U.S. provisional applkation no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appUcafion no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 

30 which claimed the l>enefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2^26/1999 and U.S. provistonal 
appDcaflon no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh claimed the benefit of the fiHng date of U.S. provtsioiiai serial no. 

35 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the fiOng date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; <10} U.S. 
utility patent application no. 09/559,122, attonrtey docket no. 25791.23.02. filed on 
5 4/26/2000, which claimed the t>enefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

10 60/162,671, attomey docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159,039. attomey docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisfonal patent application no. 60/165.228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 

15 incorporated herein by reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expansbn cone 2435. The coupling 2440 is preferably adapted to convey 
electrical, communication, and/or hydraulic signals to and/or from the packer 2445. 
The coupling 2440 may be any number of conventional support members such as, 

20 for example, commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the lower section 2465 of the expandable wellt>ore casing 
2430. The packer 2445 is preferably adapted to provide sufficient frictional force to 

25 support the kiwer section 2465 of the expandable welibore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a prefenred embodiment, the packer 2445 is an RTTS packer 
available from Halliburton Energy Services in order to optimally provide multiple sets 
and releases. In an altemative embodirrient, hydraulic slips may l>e substituted for, 

30 or used to supplement, the packer 2445. 

The mass 2450 is preferably coupled to the lower section 2465 of the 
expandable tubular member 2430. The mass 2450 is preferably selected to provide 
a tensile load on ttie lower section 2465 of the expandable tubular member 2430 
that ranges from at>out 50 to 100 % of the yield point of the upper section 2475 of 

35 the expandable tubular memt>er 2430. In this manner, when the packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extmdes the expandable tubular member 2430 off of the expanston cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfeice 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing member 2455 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2455 may be any 
number of conventional commerdally available sealing members. In a preferred 
embodiment, the upper sealing member 2455 is viton rubber in order to optimally 

10 provide load carrying and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

15 and the open hole wellbore section 2405. The lower sealing member 2460 may be 
any number of conventional commerdally available sealing members. In a prefenred 
embodiment, the lower sealing member 2460 is viton rubber In order to optimally 
provide lead bearing and sealing capadty. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably positioned within 

20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular memt>er 2430 positioned in overlapping relation to the wellbore 
casing 2400. In a preferred embodiment, the weight of the mass 2450 is supported 
by the support member 2425, the expansion cone 2435, the coupling 2440, the 
packer 2445, and the lower section 2465 of the expandable tubular member 2430. 

25 in this manner, the intermediate section 2470 of the expandable tutHJiar member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b, in a preferred embodiment, the packer 2445 is 
then released from connection with the lower section 2465 of the exparxlable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion cone 2435, and the lower and intemnediate 
sections, 2465 and 2470, of the expandable tubular member 2430. In a prefen^ 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and extruded off of, the expansion cone 
2435. In a preferred embodiment, during the extrusion process, the position of the 
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support member 2425 Is adjusted to ensure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an alternative embodiment, a compressible cemertt and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
5 member 2430 and the wellbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2430. 

10 As illustrated in FIG. 24c. in a preferred embodiment after the expandable 

tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or torn wellbore 

15 casings, pipelines, and structural supports. 

In an alternative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tubular member that is concentric with 
respect to the support member 2425, and also rests on top of the upper section 

20 2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430, the expansion cone will carry the mass 2450 out of 
the wellbore 2405. 

Refemng to FIGS. 25a to 25c, an altemative embodiment of an apparatus 
and method for coupling an expandat>le tubular member to a preexisting structure 
25 will now be described. Referring to Rg. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2505 are positioned within a subterranean formation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal directioTi. 

30 In a preferred embodiment, an apparatus 2520 is utilized to forni a new 

section of wellbore casing within the open hde wellbore section 2505. More 
generally, the apparatus 2520 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2520 preferably indudes a support member 2525, an 
35 expandable tubular member ^530, an expansion cone 2535, a chamber 2440, an 
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end plate 2545. one or more upper sealkig members 2555, and one or more sealing | 
members 2560. 

The support meml^er 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
5 The support member 2525 Is preferably adapted to convey fluidic materials to and/or : 
frorh the chamber 2540. The support member 2525 may. for example, be 
conventional commercially available sBck v\nre. braided wire, coiled tubing, or drilling . 
stock material. ' 
The expandable tubular member 2530 is removably coupled to the 

10 expansion cone 2535. In a prefeoed embodiment, the expandable tubular member - 
2530 further includes one or more upper and lower sealing members, 2555 and 
2560, on the outside surface of the expandable tubular member 2530 in order to 
optimally seal the interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 

15 In a prefened embodiment, the expandable tubular member 2530 further 

includes a lovi^r section 2565, an intemiediate section 2570, and an upper section j 
2530. In a preferred embodiment, the wall thidcnesses of the lower and 
intermediate sections, 2565 and 2570, are less than the wall thickness of the upper 
sectton 2575 in order to optimally fadBtate the radial expansion of the expandable 

20 tubular member 2530. 

In a preferred embodiment, the lower sectton 2565 of the expandable tubular 
member 2530 further indudes the chamber 2540 and the end plate 2545. 

In a prefemed embodiment, the expandable tubular member 2530 is further 
provMed substanfially as disdosed In one or more of the following: (1) U.S. utility 

25 patent application serial no. 09/454,139, attomey docket no. 25791.3.02, filed on ! 
12/3/1999, which dalmed the benefit of ttie filing date of U.S. provisional patent 
appfication no. 60/1 1 1,293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. ! 
utility patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000, which dalmed the benefit of the filoig date of U.S. provisional ■ 

30 appfication no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 

serial no. 09/502,350, attomey docket no. 25791.8.02, filed on 2/10/2000. which ] 
claimed the benefit of the filing date of U.S. provisional appDcation no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338, j 
attomey dock^ no. 25791.9.02. filed on 11/15/1999, which dalmed the benefit of 

35 the filing date of U.S. provisional application no. 60/108,558. attomey docket no. | 
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25791.9, filed on 1 1/16.199B;.(5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utiBty patent application no. 09/523.460, attonney docket 
no. 25791. 11.02» filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utiHty patent 

5 appllcaflon no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney dodcet no. 25791.16.02, filfed on 

10 2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946, attorney dodcet no. 25791.17.02. filed on June 7, 2000. 
which dalmed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

15 utility patent application no, 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106* attorn^ dodcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159.039. attorney dodcet no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 

25 attorney docket no. 25791.39. filed on 11/1^1999, ttie disdosures of which are 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to the support member 
2525. The expanston cone 2535 is ftjrther preferably removably coupled to the 
expandable tubular member 2530. The expanston cone 2535 is preferably adapted 

30 to radially expand the expandable tubular member 2530 when the expansion cone 
2535 is axially displaced relative to the expandable tubular member 2530. The 
expansion cone 2535 is furttier preferably adapted to convey flukjic materials to 
and/or fronri the chamber 2540. 

In a preferred embodiment, the expanston cone 2535 is provided 

35 substantially as disctosed in one or more of ttie fbOowing: (1) U.S. utility patent 
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application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
5 on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appKcatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611, 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,336. 

10 attomey docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attomey docket no. 
25791.9, filed on 11/16.1996; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attomey docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the filing date of 

15 U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. proyistonal application no. 
60/121,841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 

20 U.S. utility applkatton no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefrt of the filing date of U.S. provisional serial no. 
60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
which daimed the benefit of the filing date of U.S. provisional patent application 

25 serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000, which daimed the benefit of the filing date of U.S. provisk>nai application 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attoniey docket no. 25791.25, filed on 

30 7/29/1999; (12) U.S. provisfonal application no. 60/143,039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attomey docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applicath>n no. 60/159,039, attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033. attomey docket no. 25791.37. 

35 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
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attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The chamber 2540 is defined by the interior portion of the lower section 2565 
of the expandable tubular menriber 2530 below the expansion cone 2535 and above 

5 the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a fluidic materials having a higher density than the fluldic materials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 

10 sealing member 2555 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2555 is viton rubber in order to optimally 

15 provide load canying and pressure sealing capacity. 

The tower sealing member 2560 is preferably coupled to the outside suifece 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted to fluididy seal tiie interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 

20 and the open hole wellbona section 2505. The lower sealing member ^60 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower scaling member 2560 Is viton rubber in order to optimally 
provide load canrying and pressure sealing capadty. 

Ps Illustrated in FIG.. 25a. the apparatus 2520 is preferably positioned within 

25 ttie wellbore caising 2500 and ttie open hole wellbore section 2505 with Uie 
. expandable tubular member 2530 positioned in overiapping relation to ttie wellbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater ttian the density of the fluidic material wittiin ttie region 2585 outside 
30 of VnB expandable tubular member 2530 is injected Into ttie chamber 2540. In a 
preferred embodiment, the difference in hydrostatic pressure between the chamber 
2540 and Vhe region 2585, due to the differences in fluid densities of ttiese regions, 
cau^s the expandable tubular member 2530 to be radially expanded by, and 
extiuded ofl of, ttie expansion cone 2535. In a preferred embodiment, during the 
35 extiusion process, the position of \he support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a prefemed embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpended portion of the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2530. 

15 As illustrated in FIG. 25c, in a preferred embodiment, after the expandable 

tubular member 2530 has been completely extruded off of the expanston cone 2535, 
a new section of wellbore casing is formed that preferably includes the radiaHy 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form wellbore 

20 casings, pipelines, and structural supports. 

Referring to FIGS. 26a to 26c, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now t>e described. Refaring to Rg. 26a, a wellbore casing 2600 and an open 
hole wetltx>re section 2605 are positioned within a subterranean formation 2610. 

25 The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2620 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2605. More 

30 generally, the apparatus 2620 is preferably utilized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2620 preferably irK:iudes a support member 2625, an 
expandable tubular memt>er 2630, an expan^on cone 2635, a slip joint 2640, an 
end plate 2545. a chamber 2650, one or more slip members 2655, one or nnore 
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sealing members 2670, one or more upper sealing members 2675, and one or more 
lower sealing members 2680. 

The support member 2625 Is preferably adapted to be coupled to a surface 
location. The support member 2625 is further coupled to the expansion cone 2635. 
5 The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 

10 expansion cone 2635. In a preferred embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing members. 2675 and 
2680, on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbpre sedton 2605. 

15 In a preferred embodiment, the expandable tubular member 2630 further 

includes a lower section 2685, an intenmediate section 2690, and an upper section 
2695. In a preferred embodiment, the wall thicknesses of the lower and 
intermediate sections, 2685 and 2690, are less than the wall thickness of the upper 
section 2695 in order to optimally fadBtate the radial expansion of the expandable 

20 tubular member 2630. 

In a preferred embodiment, the tower section 2685 of the expandable tubular 
member 2630 houses the slip joint 2640, the end plate 2645, the slips 2655. and the 
sealing members 2670. In a prefen-ed embodiment, the Interior portion of the lower 
section 2685 of the expandable tubular member 2630 below the expansion cone 

25 2635 and above the end plate defines the chamber 2650. In a prefen^ed 
embodiment, the lower section 2685 (rf the expandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
FIGS. 1a to 25a 

In a prefen^ embodiment, the expandable tubular member 2630 is further 
30 provkled substantially as disclosed in one or more of the foltowing: (1) U.S. utility 
patent applicatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applk3tion no. 60/1 11.293. attorney docket no. 25791.3, filed on 12^/1998; (2) U.S. 
utility patent applicatton serial no. 09^10,913, attorney docket no. 25791.7.02, filed 
35 on 2/23«000. which claimed the benefit of the filing date of U.S. provlsfonal 
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application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791,8.02. filed on 2/10/2000, which 
claimed the beneTA of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8: (4) U.S. utility patent application serial no. 09/440,338. 

5 attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisbnal application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which dalmed the benefit of the filing date of 

10 U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. atton^ey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8). 

15 U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whk:h claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, atlomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appBcafion ho. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the fifing date of U.S. provlstonal patent application 

20 serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatfon no. 09/559.122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which datmed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, atlomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203, attomey docket no. 25791.25. filed on 

25 7/29/1999; (12) U.S. provlstonal application no. 60/143.039, attomey docket no. 
' 2i5791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
application no. 60/159,039. atlomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37, 

30 filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228, 
attomey docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The expansion cone 2635 is preferably coupled to the support member 2625 
and the slip joint 2640. The expansion cone 2635 is further preferably renK>vably 

35 coupled to the expandable tubular member 2630. The expansion cone 2635 is 
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preferably adapted to radiaUy expand the expandable tubular nnember 2630 when 
the expansion cone 2635 Is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 

5 in a preferred embodiment, the expansion cone 2635 is furttier provided, 

substantially as. disclosed in one or more of the following: (1) U.S. utility patent 
appiication serial no. 09/454,139. attorney doclcet no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1 ,293, attorney docket no. 25791 .3, filed on 1 2/7/1 998; (2) U.S. 

10 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 

1 5 attorney docket no. 25791.8; (4) U.S. utility patent applksrtion serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108.558, attorney docket no. 
25791.9, filed on 11/16:1998; (5) U.S. provisbnal patent appHcatton no. 6(V183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 

20 no. 25791.1 1 .02. filed on 3/10/2000, whteh claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utiDty patent 
appHcatkin no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

25 appiication no. 60/154^047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utifity application no. 09/511.941, attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attomey dodtet no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7. 2000, 

30 which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utaify patent applksrtion no. 09/559.122. attomey docket no. 25791.23.02. filed on 
4/^2000. which claimed the benefit of the fiDng date of U.S. provisional applicatton 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999: (11) U.S. 

35 provisional application no. 60/146,203. attomey docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial ho. 
60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
5 U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The slip joint 2640 is coupled to ttie expansion cone 2635 and the end plate 
10 2645. The slip joint 2640 is preferably adapted to pennit the end plate 2645 to be 
axially displaced relative to the expansion cone 2635. In this manner, the size of the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventional 
commerdaliy available slip joints modified In accordance with the teachings of the 
present disctosure. 

15 The sKp joint 2640 preferably includes an upper member 2640a, a resilient 

member 2640b, and a lower member 2640c. The upper member 2640a is coupled 
to the expansion cone 2635 and the resilient, member 2640b. The upper member 
2640a is movaUy coupled to the lower member 2640b. The upper member 2640a 
preferably includes one or more fluid passages 2640aa that penmit the passage of 

20 fluidic materials. The kiwer member 2640b is coupled to the end plate 2645 and ttie 
resilient member 2640b. The tower member 2640b is movably coupled to ttie upper 
member 2640a. The lower nfiember 2640b preferably includes one or more fluid 
passages 2640ba ttiat pemnit the passage of fluidic materials. The resilient member 
2640c is coupled between ttie upper and lower members, 2640a and 2640b. The 

25 resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to ttie slip joint 2640, ttie slips 2655. and ttie 
sealing members 2670. The end plate 2645 is preferably adajDted to seal off a 
portion of ttie interior of ttie lower section 2685 of the expandable tubular member 
30 2630. The end plate 2645 Is further adapted to define, In combination witti ttie 
expandable tubular member 2630. and the expansion cone 2635. ttie chamber 
2650. 

The chamber 2650 is defined by the interior portion of the lower section 2685 
of the expandable tubular memt>er 2630 below the expansion cone 2635 and at>ove 
35 the end plate 2645. In a preferred emt>odiment. the pressurization of the chamtier 
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2650 causes the expansion cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 

5 expandable tubular member 2630. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 In the downward 
direction. In this nr^nner. the chamber 2650 is pressurized by injecting fluidic 

10 materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630. 
during the injection of pressurized fluidic materials into the chamber 2650. the 
pressurization of the chamber 2650 preferal>ty axially displaces the expansion cone 
2635. In a prefened embodiment, when the slip joint 2640 is fully extended, the slip 

15 joint 2640 then displaces the end plate 2645 in ttie upward axial direction. In a 
preferred ernbodlment, when the spring force of the elastic member 2640c of the sBp 
joint 2640 Is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2645 is displaced in the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 

20 members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 js optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The upper 

25 sealing member 2675 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the weltbore casing 2600. The upper sealing member 2675 may be any 
number of conventional conrvnercially available sealing members. In a preferred 
embodiment, the upper sealirig member 2675 is viton rubber in order to optimally 

30 provide load canying and pressure sealing capacity. 

The lower seating member 2680 is preferably coupled to the outside surface 
of ttie upper section 2695 of tte expandable tubular member 2630. The lower 
sealing member 2680 is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 

35 and the open hole wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred j 
embodiment, the lower sealing member 2680 is vlton mbber in order to optimally 
provide load carrying and pressure sealing capadty. \ 
As illustrated In FIG. 26a. the apparatus 2620 is preferably positioned within ' 
5 the wellbore casing 2600 and the open hole wellbore section 2605 with the ( 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 

10 la to 25a \ 
As illustrated in FIG. 26b, the radial expansion of the expandable tubular 
memt>er 2630 Is then initiated by: (1) applying an upward axial force to the \ 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material into the chamber 2650. 

15 In a preferred embodiment, the expandable tubular member 2630 is radially 

expanded by applying an upward axial force to the expansion cone 2635. In a i 
prtferred embodiment, once the slip joint 2640 is fully extended, the end plate 2645 
is then axially displaced in the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. In a prefen-ed embodiment, the chamber 2650 is 

20 pressurized when the frictional forces exceed a predetermined value. In this 

manner, the axial displacement of the expansion cone 2635 is provided by applying ' 
an axial force that is selectively supplemented by pressurizing the chamber 2650. ; 

In an alternative embodiment, a compressible cement and/or epoxy Is ' 
injected into the annular space between the unexpanded portion of the tubular | 

25 member 2630 and the wellbore casing 2600 before and/or during the extrusion I 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the Initiation of the radial expansion process, in this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member 2630. 

30 As illustrated in FIG. 26c in a preferred embodirDent, after the exparxlable 

tubular memt^r 2630 has been completely extnjded off of the expansion cone 2635, j 
a new section of wellbore casing is fonmed that preferably includes the radially 
expanded tubular member 2630 arid an outer annular layer of a fluidic sealing \ 
nnaterial. More generally, the apparatus 2620 Is used to repair or form wellbore 

35 casings, pipelines, and structural supports. j 
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Referring initially to FIG. 27. a preferred method 2700 of coupling an 
expandable tubular member to a preexisting stmcture indudes the steps of. (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
5 applying direct radial pressure. 

In a prefen-ed embodiment, as illustrated in FIG. 28, in step 2705. an 
expandable tubular member 2805 is coupled to a preexisting wellbore casing 2810 
positioned within a subtenanean fonnalion 2815. In a preferred embodiment, the 
wellbore casing 281 0 further includes an outer annular layer 2820 of a fluWIc sealing 
1 0 material such as, for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure such as. for example, puffing an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
15 using a pressurized fluidlc material. In a prefened embodiment, the expandable 
tubular member 2805 is coupled to the preexisting strodure 2810 using one or more 
of the apparatus and methods disclosed in the following: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
20 application no. 60/111.293. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appBcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utiBty patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
25 claimed the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1. 
attomey docket no, 25791.8; (4) U.S. utility patent appBcation serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. whidi claimed the benefit of 
the filing date of U.S. proviskxial application no. 60/108,558, attomey docket no. 
25791.9, filed on. 11/16.1998; (5) U.S. provlstonal patent application no. 60/183,546. 
30 filed on 2/t8/2000: (6) U.S. utility patent application no. 09^23.460, attomey docket 
no. 25791.11.02. filed on 3/10/2000. whwh claimed the benefft of the filing date of 
U.S. provisional application no^ 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney dodat no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional application no. 
35 60/121.841. attomey docket ho. 25791.12. filed on 2/26/1999 and U.S. provisional 
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appycatfon no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, wtiich claimed the benefit of the filing date of U.S. provisionai serial no. 
6W121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 

5 applicatbn no. 09/588,946, attorney dodcet no. 25791.17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no, 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 

10 no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application ho. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 

15 application no. 6W159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. In a preferred ennt>odiment, the amount of radial 

20 expansion provided in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated in FIG. 29. in step 2710, at least a 
portion of the expandable tubular member 2805 is further radially expanded by using 
a radial expansk)n tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expansion tool 2905 may be any number of 

25 conventional radial expanstoh tools suitable for applying direct radial pressure to a 
tubular member. In a preferred embodiment, the radial expansion tool 2905 is 
provided substantially as disclosed on one or nrx>re of the foltowing U.S. Patents: 
5,014,779 and 5.083,608. the disclosures of which are incorporated herein by 
reference. In a preferred embodiment, the amount of radial expansion of the 

30 expandable tubular member 2805 provkled in step 2710 rang^ up to about 5%. In 
a preferred embodiment the radial contact pressures generated by the radial 
expansion tool 2905 in step 2710 range from about 5,000 to 140.000 psi. in order to 
optimally plastically defonn the expandable tubular member 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2610. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular member 

5 2605 that overlaps with the preexisting wellbore casing 281 0 are optimally provided. 

In an altemative embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wetltxxe casing 2810. 
In this manner, a mono-diameter wellbore casing is optimally provided. 

10 Thus, the method 2700 provides a 2-step radial expansion process that 

utilizes: (1) a relatively quick method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several altemative embodiments, the method 2700 is used to form or 
repair wellbore casings, pipelines, or structural supports. 

15 The method 27Q0 further provides an apparatus and method for coupling an 

expandable tubular member to a preexisting structure. The expandable tubular is 
initially coupled to the preexisting structure by axially displacing an expansion cone 
within the expandable tubular memt>er. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 

20 apparatus and method have wide application to the formation and repair of wellbore 
casings, pipelines, and structural supports. The apparatus and metfiod provide an 
. efficient and reliable method for fomning and repairing wellbore casings, pipelines, 
arxl structural supports. In a preferred implementation, the initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 

25 from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular member provides an additional radial 
expansion of up to about 10%. In tiiis manner, the desired final geometry of the 
radially expanded tubular nriember is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particularly useful in optimally 

30 creating profiles and seal geometries for liner tops and for connections between 
jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning tiie tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
35 the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulGng the expansion cone through the tubular member, and lubricating 
the Interface between the expansion cone and the tubular merifiber. In a prefenred 
embodiment, lubricating the interface between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the interface 
5 between the expansion cone and the tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centipoise. In a 
prefenred embodiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone, in a preferred embodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 

10 of the expansion cone. In a prefened embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a prefen^d 
embodiment, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone, in a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 

15 preferred emt>odiment, the injecting includes: injecting lubricating fluid through an 
outer surface of the expansion cone. In a preferred embodiment the injecting 
includes: injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fluid includes 
drilOng mud. In a preferred embodiment, the lubricating fluid furttier includes: 

20 TorqTrim III. EP Mudfib, and DrillN-Slid. In a preferred embodiment, ttie lubricating 
fluid includes TorqTrim III. EP Mudlib, and DriH-N-Slid. In a preferred enrrixxJiment, 
the interface between the expansion cone and the tubular member indudes: coating 
the interior surface of the tubular member with a lubricant In a preferred 
embodiment, lubricating the Interface between the expansion cone and the tubular 

25 member includes: coating tiie interior surface of tiie tubular member witii a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a prefenred embodiment, ttie lubricant comprises a metallic 
soap. In a preferred emtx^diment, the lubricant is selected from the group consisting 
of OLube-10, OPHOS^58-M. and C-PHOS-58-R. In a preferred embodiment, the 

30 lubricant provides a sliding friction coefficient of less than about 0.20. In a preferred 
embodiment, the lubricant is chemically bonded to the interior surfeoes of the tubular 
members. In a prefenred embodiment, the lubricant is mechanically bonded to ttie 
interior surfaces of the tubular members. In a preferred embodiment, ttie lubricant is 
adhesively bonded to the interior surface of the tubular members. In a prefened 
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embodiment the lubricant indudes epoxy, molybdenum disulfide, graphite, 
aluminum, copper, alumisilicate and polyethylenepoiyamine. 

A method of coupling a tububr member to a preexisting structure has also 
been described that Includes positioning the tubular member and an expansion cone 

5 within the preexisting structure, anchoring the tubular member to the preexisting 
stnjcture, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wail thidcness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 

10 imperfections of less than about 8 % of the wall thidcness, no failure for radial 
expansions of up to about 30 %. and no necking of the walls of the annular meml>er 
for radial expansions of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid into the preexisting 

15 structure, positioning the tubular member and an expansion cone within the 
preexisting structure, anchoring the tubular merTtt>er to the preexisting structure, and 
axially displacing the expansion cone relative to the tubular member by pulling the 
expansion cone thunough the tubular member. In a preferred embodiment^ the 
lubricating fluid includes: BARO-LUB GOLOSEAL™ brand drilling mud lubricant. 

20 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the expandable tubular 
member and an expanston cone within the preexisting stmcture, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displadng the expansion cone relative to the expandable tubular member by 

25 pulling the expansion cone through the expandable tubular member. In a prefenred 
. embodiment, the expandable tubular member Indudes: a first tubular member, a 
second tubular member, and a threaded connection for coupling the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
connection indudes; one or more sealing members for sealing the interface between 

30 the first and second tubular members. In a preferred embodiment, the threaded 
connection comprises a pin and box threaded connection. In a preferred 
embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a preferred embodiment, one of the sealing members is 
positioned adjacent to an end portion of the threaded connection; and wherein 

35 another one of the sealing members is not positioned adjacent to an end portion of 
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the threaded connection. In a preferred eml>odimeht. a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandat>le tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a prefenBd 
embodiment, the expandable tubular memiser includes a plurelity of tubular 

10 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
thenmosetting sealing compounds, curable sealing compounds, and sealing 

15 compounds having polymerizable materials. In a prefenred embodiment, the methiod 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, and finally curing the sealant after rediaily expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a preferred emtxxliment. the sealant is 

20 resistant to conventional wellbore fiuidic materials. In a preferred embodiment, the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 "F. In a preferred embodiment, the method further includes: 
applying a primer to the threaded portions of the tubular membere prior to coating 
the threaded portions of tt>e tubular membere with the sealant. In a preferred 

25 embodiment, ttie primer includes a curing catalyst. In a preferred embodiment, the 
primer is applied to the tfireaded portion of one of the tubular membere and the 
sealant is applied to the ttireaded portion of ttie other one of the tubular membere. 
In a prefenBd embodiment, the primer includes a curing catalyst. 

A method of coupling a tubular memt>er to a preexisting structure has also 

30 been described ttxai includes positioning the tubular member and an expansion cone 
wiUiin the preexisting structure, anchoring the tubular member to the pree)dsting 
structure, and axially displacing the expansion cone relative to tiie tubular nrtember 
by pulling the expansion cone Uirough the expandable tubular member. In a 
preferred embodiment the tubular member includes: a pair of rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface between the tubular merriber and the preexisting structure. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 

5 expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular nnember by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular member 
includes one or more slots. In a prefen-ed embodiment, the slots are provided at a 

10 preexpanded portion of the tubular nrrember. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting structure has ailso 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 

15 member to the preexisting stojcture, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a preferred embodiment, the tubular number 
Includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

20 portion coupled to the Intermediate portion. . 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 

25 relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a prefen-ed embodiment, the increased axial force is 
provided on a periodic basis. In a preferred embodiment, the increased axteil force 

30 is provided on a random basis. In a preferred embodiment, the ratio of the 
increased axial force to the substantially constant axial force ranges from about 5 to 
40 %. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular memt>er and an expansion cone 
35 within the preexisting stmcture, anchoring the tubular member to the preexisting 
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Structure, and axially displacing the expansion cone relative to the expandable 
tubular number by pushing and pulling the expansion cone through the expandable 
tubular memfaier. In a preferred embodiment, pushing the expanston cone includes: 
injecting a pressurized fluidic matoial into contact with the expansion cone. 

5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a. 

10 curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 

15 structure by increasing Uie size of the expansion cone, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular memt>er. 

A meUiod of coupling a tubular member to a preexisting stmcture has also 
been described that includes positioning the tubular nnember and an expansion cone 

20 within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling Uie expansion cone 
through the tubular memk>er. 

A method of coupling an expandable tubular member to a . preexisting 

25 structure has also been described Uiat includes positioning the expandable tubular 
. member, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchoring device above ttie expansion cone, anchoring ttie 
expandable tubular member to the preexisting structure using the anchorir^ device, 
and axially displadng the expansion cone. 

30 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting structure, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the tubular memt>er. 
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A method of coupling an expandable tubular to a preexisting stmcture has 
also been described that includes fixing the position of an expansion cone within the 
preexisting structure, driving the expandable tubular nfiember onto the expansion 
cone In a first direction, and axlally displacing the expansion cone in a second 

5 direction relative to the expandable tubular member. In a prefen-ed embodiment, the 
first and second directions are different 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 

10 resilient anchor, and axially displacing the expansion cone within the expandable 
tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, and an anchor into the preexisting stmcture. anchoring 

1 5 the expandable tubular member to the preexisting structure by: pivoting one or more 
engagernent elements, and axlatly displacing the expansion cone. In a preferred 
embodiment, pivoting the engagement elements Includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidic material onto the engagement 

20 elements. In a preferred embodiment, pivoting the engagement elements hdudes: 
displadng the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, placing a quantity of 

25 a fluidic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting structure, and axially displacing the expansion 
cone. In a preferred embodiment, the fluidic material comprises a barite plug. In a 
preferred embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 

30 structure has also been described that includes positioning the expandable tubular 
member and an expansion cone into the preexfeting structure, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenable fluidic nrtaterial Into the preexisting structure, at least partially curing the 
hardenable fluidic sealing material, and 

35 axially displadng the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisb'ng structure, and applying an 
axial force to the expandable tubular member in a downward direction. 
5 A method of coupling an expandable tubular member to a preexisting 

structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular member, and injecting a quantity of a 

10 secorxJ fluidic material having a second density Into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular memt>er to a preexisting 
stojcture has also been described that includes placing the e)q)andable tubular 

15 member and an expansion cone into the preexisting strucfture, anchoring the 
expandable tubular memt)er to the preexisting structure, applying an axial force to 
the expansion cone, and pressurizing an Interior portion of the expandable tubular 
member t>6low the expansion cone. 

A method of coupling an expandable tutiular member to a preexisting 

20 stmcture has also been described that Includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 

25 device adapted to couple the expandable tubular member to the preexisting 
structure, and an expansion cone movabty coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
formed In the outer surface of the tapered first end, and one or more axial flow 

30 passages fluididy coupled to. the grooves. In a preferred emt>odiment, the grooves 
include drcumferentlal grooves. In a prefen^d emtxxiiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages include axial grooves. In a prefen^d embodiment, the axial 

35 grooves are spaced apart by at least about 3 inches in the drcumferentlal direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred embodiment, the axial grooves extend from 
the second end of the body to the grooves. In ja prefen^d embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 

5 In a preferred embodiment, the axial flow passages are positioned within the 
housing of the-expansion cone. In a preferred emt>odiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend from the tapered first end of the. body 
to the second end of the body. In a preferred embodiment, the axial flow passages 

10 extend from the second end of the body to the grooves. In a preferred embodiment, 
one or more of the flow passages include Inserts having restricted flow passages. In 
a preferred embodiment, one or more of the axial flow passages include filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cross sectional area of the axial flow passages, in a preferred embodiment, the 

15 cross-sectional area of the grooves ranges from atx>ut 2X10^ in^ to 5X10"^ in^. In a 
prefenned embodiment, the cross*sectional area of the axial flow passages ranges 
from about 2X1(r* in^ to 5X10"^ Inl In a preferred embodiment, the angle of attack 
of the first tapered end of the body ranges from about 10 to 30 degrees. In a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a preferred erhbodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment the grooves 
include: a fkyw channel having a first radius Of curvature, a first shoulder positioned 
on one side of the flow channel having a second radius of curvature, and a second 

25 shoulder positioned on the other side of the flow channel having a third radius of 
curvature. In a preferred embodiment, the first, second and third radii of cun/ature 
are substantially equal. In a prefened embodiment, the axial flow passages include: 
a flow channel having a first radius of curvature, a first shoulder positioned on one 
side of the flow channel having a second radius of curvature, and a second shoulder 

30 positioned on the other side of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first, second and third radii of curvature are 
substantially equd. In a preferred embodiment, the second radius of curvature is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 

35 structure has also been described that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting stmcture, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

10 An apparatus for coupling an expandable tubular member 1o a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 

15 a prefemed embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular niember to the second tubular member. In a preferred embodiment, the 
threaded oonnecUon includes: one or mors sealing members for sealing the 
interface between the first and second tubular members- In a preferred 

20 embodiment, the threaded connection ccxnprises a pin and box threaded 
connectton. In a preferred embodinnent, the sealing members are positioned 
adjacent to an end portton of the threaded oonnectton. In a prefenred embodiment, 
one of the sealing members is positioned adjacent to an end portion of the threaded 
connection, and another one of the sealing members is not positioned adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment, the plurality * 
of the sealing members are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes an expandable tubularmember, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a preferred 

35 embodinnent, the lubricant comprises a metallic soap. In a preferred embodiment. 
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the lubricant is selected from the group consisting of C-Lube-10, C-PH0S-5B-M, and 
C-PHOS-58-R. In a preferred embodiment, the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a prefen-ed embodiment, the lubricant is 
chemically bonded to the interior surface of the expandable tubular member. In a 
5 preferred embodiment, the lubricant is mechanically t>onded to the interior surface of 
the expandat^e tubular member. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surfece of the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisiltcate and polyethylenepolyamine. 

10 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone nriovably coupled to the expandable 
tubular member and adapted to radially expand the expandable tulMJlar member. In 

15 a prefenred embodiment, the expandable tubular member includes: a pair of tubular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular menibers. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
themiosetting sealing compounds, curable sealing compounds, and sealing 

20 compounds having poiymerizable materials. In a preferred embodiment, the sealant 
includes an initial cure cycle and a final cure cyde. in a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 

25 for temperatiffes ranging from about 0 to 450 /^F. In a preferred embodiment, the 
threaded portions of the tubular members include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes an expandat>le tubular member, an 

30 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, arid an expansion cone nrK>vably coupled to the expandable 
tubular member and adapted to radially expand the expandable tutiular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element posWohed between the 
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rings for sealing the interface t)etween the tubular member and the pree)dsting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes an expandable tubular member, an 

5 anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member Includes one or more 
slots. In a prefen-ed embodiment, the slots are provided at a preexpanded portion of 

10 the expandable tubular member. In a preferred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 

15 preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefenred embodiment, the expandable tubular member Includes: a first 
preexpanded portion, an intemiediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portton coupled to 

20 the Intemnediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stiructure. an expansion cone movably coupled to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
suf^rt nnember coupled to the first support member, an expansion cone coupled to 

30 the first suppcKt member, an expandable tubular member coupled to the expansion 
cone, and an anchorir^ device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferred embodiment, the outside diameter of the expansbn cone is greater than 

35 the inside diameter of the expandable tubular member. In a prefenred embodiment, 
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the outside diameter of the expansion cone is approximately equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has iaiso been described that includes a first support member, a second 
5 support member ooupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member ooupled to the expansion 
cor^, and an explosive anchoring device ooupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisfing 
10 structure has also been descrit>ed that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descrik>ed that Includes a support member, an expandable 
15 expansion cone coupled to the support member, and an expandable tubular 
member ooupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular n^ember inpludes one or more anchoring devioes. in a 
preferred embodiment, the expandable tubular member includes a slotted end 
portion. 

20 An apparatus for coupling an expandable tubular to a preexisting structure 

has also been described that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or more shape memory metal inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 

25 inserts. 

An apparatus for coupling an expandable tubular member to ^ preexisting 
structure has also been described that includes a support member, 
an expansion cone coupled to the support meml)er. an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
30 exparidable tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll. In a preferred emt>odiment, the resilient anchor includes 
one or more resilient arms. In a prefenBd enrdxxliment, the resilient anchor 
includes: one or more resilient radially oriented elements. In a preferred 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resilient panels 
adapted to controllably release the resBlent panels. 

5 An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, 
an ex|Minslon cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the 

10 expandable tubular member for engaging the preexisting structure. In a prefenred 
embodiment, the apparatus further includes one or more corresponding actuators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 

15 an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a prefered embodiment, the apparatus 
further includes one or more corresponding actuators for pivoting the petal basicets. 

20 An apparatus for coupling an expandable tubular member to a preexisting 

stmcture has also been described that includes a support member, an expansion 
cone coupled to the support nwnber, an expandable tubular member coupled to the 
expanston cone, including: a stotted portion provided at one end of the expandable 
tubular member. 

25 An apparatus for coupling an expandable tubular member to a preexisting 

stmcture has also been described that includes a support nr^ember. an expansion 
cone, an expandable tubular member coupled to the expansion cone, a coupling 
device coupled to the support member and an end portion of the expandable tubular 
member, and a mass coupled to the end portton of the expandable tubular memt>er. 

30 In a preferred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yield strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a support member including a fluki 
passage, an expansfon cone coupled to the support member, an expandable tubular 

35 member coupled to the expansbn cone, a slip joint coupled to the expansion cone, 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structure has been 

5 described that includes positioning the tubular member and an expansion cone 
within the preexisting staicture, axlally displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the first tubular memt>er. In a 
preferred embodiment, axiaUy displacing the expansion cone includes pressurizing 
at least a portion of the interior of the tubular member. In a preferred emtxxJinrient 

10 axlally displacing the expansion cone includes: injecting a fluidic material into the 
tubular member. In a prefen^ed embodiment, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment, axially displacing the expansion cone includes: displacing the 
expansion cone into the tubular member. In a preferred embodiment, axially 

15 displadng the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a prefenred embodiment axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefen^d 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a prefen^ embodiment, 

20 applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a prefened embodiment, the preexisting structure 
Includes a wellbore casing. In a preferred embodiment, the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting structure includes a 
structural support. 

25 An apparatus also has been described that includes a tubujar member 

coupled to a preexisting structure. The tubular member is coupled to the preexisting 
structure by the process of: positioning the tubular member and an expansion cone 
within the preexisting stnicture, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 

30 preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the interior of the tubular member. In a prefenred embodiment, 
axially displadng the expansion cone indudes: injecting a fluidic nnaterial into the 
tubular member. In a preferred embodiment, axially displadng the expansion cone 
indudes: applying a tensile force to the expansion cone. In a preferred 

35 embodiment, axially displadng the expansion cone indudes: displadng the 



25791.38.15 P83667GB08 

expansion cone into the tubular member. In a prefenred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a pretend 

5 embodiment* applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the tubular memt>er includes applying a radial force at disaete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. In a preferred embodiment, the preexisting staicture includes a pipeline. In 

10 a preferred embodiment, the preexisting structure includes a structural support 

Although this detailed description has shown and described illustrative 
embodiments of tiie Invention, this description contemplates a wide range of 
modifications, changes, and substitutions. In some instances, one may employ 
some features of the present invention without a corresponding use of ttie other 

15 features. Accordingly, it is appropriate that readers should construe the appended 
claims broadly, and In a manner consistent with ttie scope of the invention. 
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CLAIMS 

1 . A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

axially displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

2. The method of daim 1 , wherein axially displacing the expansion cone 
Includes: 

pressurizing at least a portion of the interior of the tubular member. 



15 3. Themethodofdalm 1, wherein axially displacing the expansion cone 
includes: 

injecting a fluidic material into the tubular member. 

4. The method of claim 1 , wherein axially displadng the expansion cone 
20 includes: 

applying a tensile force to the expansion cone. 

5. The method of daim 1 , wherein axially displadng the expansion cone 
includes: 

25 displacing the expansion cone into the tubular member. 

6. The method of daim 1 , wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

30 

7. The method of daim 1 , wherein axially displadng the expansion cone 
radially expands the tubular memt)er by 1 0% to 20%. 

B. The method of daim 1 . wherein applying direct radial pressure to the tubular 
35 member radially expands the tubular member by up to 5%. 
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9. The method of daim 1 , wherein applying direct radial pressure to the tubular 
member Includes applying a radial force at discrete locations. 

5 10. the method of daim 1 , wherein the preexisting structure indudes a wellbore 
casing. 

1 1 . The method of daim 1, wherein the preexisting structure indudes a pipeline. 

10 12. The method of daim 1 , wherein the preexisting structure indudes a structural 
support 
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1 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5 stmcture; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member; and 

lubricating the interface between the expansion cone and the tubular 
10 member 

2. The method of daim 1, wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the interface between the 
1 5 expansion cone and the tubular member. 

3. The method of daim 2» wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 centipoise. 

20 4. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The mettnxJ of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the injecting Indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein the injecting indudes: 
35 injecting lubricating fluid into an interior of the expansion cone. 
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9. The method of claim 2, wherein the injecting includes: 

injecting lubricating flujd through an outer surface of the expansbn cone. 

5 10. The method of claim 2, wherein the injecting Includes: 

injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. 

11. The method of claim 2, wherein the lubricating fluid comprises: 
10 drilling mud. 

12. The method of daim 2, wherein the lubricating fluid further includes: 
TorqTrim III; 

EP Mudlib; and 
15 DrillN-Slid. 

13. The method of daim 2, wherein the lubricating fluid comprises: 
TorqTrim III; 

EP Mudlib; and 
20 DriUN-Siid. 

14. The method of daim 1 . wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant 

25 

15. The method of daim 1, wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of fh^ tubular member with a first part of a 
lubricant; and 

30 applying a second part of the lubricant to the interior surface of the tubular 

merrtber. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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17. The method of daim 14. wherein the lubricant is selected from the group 
consisting of C-Lube-10. C-PHOS-58-M, and C-PHOS-58-R. 



18. The method of daim 14, wherein the lubricant provides a sliding friction 
5 coefficient of less than about 0.20. 

1 9. The method of daim 1 4. wherein the lubricant Is chemically bonded to the 
interior surfaces of the tubular members. 

10 20. The method of daim 14. wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular, members. 

21. The method of daim 14, wherein the lubricant is adhesively, bonded to the 
interior surface of the tubular members. 

15 

22. The method of daim 1 4, wherein the lubricant ihdudes epoxy. molybdenum 
disulfide, graphite, aluminum, oopper, alumisilicate and polyethylenepolyamine. 

23. A method of coupling a tubular member to a preexisting stnidure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axlally displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone through the tubular member, 

v^rein the tubular member includes: 

an annular member, including: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
30 imperfections of less than about 8 % of the wall thickness; 

no failure for radial expanstons of up to about 30 %; and 

no necking of the walls of the annular member for radial expanstons of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexteting structure, 
comprising: 

injecting a lubricaUng fluid into the preexisting stnicture; 
positioning the tubular member and an expansion cone within the preexisting 
5 . struclure: 

anchoring the tubular member to the preexisting structure; and 
axlally displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

1 0 25. The method of claim 24, wherein the lubricating fluid comprises: 
BARO-LUB GOLD-SEAL^ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 5 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axiaily displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular menriben 
20 wherein the expandable tubular member includes: 

a first tubular memt>er; 
a second tubular member; and 

a threaded connection for coupling the first tubular memt>er to the second 
tubular member, the threaded connection including: 
25 one or more sealing members for sealing the interface between the first 9nd 

second tubular members. 

27. The method of claim 26, wherein the threaded connection comprises a pin 
and t>ox threaded connection. 

30 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26. wherein one of the seaGng members is ix>sitioned 
35 adjacent to an end portion of the threaded connection; and wher^n another one of 

128 



25791.38.15 PB3667GB08 

the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 



30. The method of claim 26. wherein a plurality of the sealing members are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
10 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member includes a plurality of tubular 
15 members having threaded portions that are coupled to one another by the process 
of: coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing the sealant 

20 32. The method of daim 31 , wherein the sealant is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
<x>mpounds, and sealing compounds having polymerizable materials. 

33. The method of daim 31 , further induding: 

25 initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radjally expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without failure. 

35. The method of daim 31, wherein the sealant is resistant to conventional 
wellbore fiuidic materials. 
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36. The method oT daim 31 , wherein the mateirial properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 ^F. 



37. The method of claim 31 , further including: 

5 applying a primer to the threaded portions of the tubular members prior to 

coating the threaded portions of the tubular members with the sealant. 

38. The method of claim 37, wherein the primer includes a curing catalyst 

1 0 39. The method of claim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of daim 37, wherein the primer includes a curing catalyst. 

15 

41 . A method of coupling a tubular member to a preexisting strudure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

20 anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular menriben 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
25 a sealing element positioned between the rings for sealing the interface 

between the tubular n^ember and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting stnicture, 
comprising: 

30 , positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
asdally displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through tfie expandable tubular member. 
35 wherein the tubular member indudes one or more slots. 
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43. The method of claim 42, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

5 44. The method of claim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting staicture, 
comprising: 

10 positioning the expandable tubular member and an expansion cone within 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular mennben 
15 wherein the tubular member includes: 

a first preexpanded portion; 

an Intennediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

20 

46. A method of coupling a tubular member to a preexisting stnjcture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 
25 anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 
wherein the axial force includes: 
30 a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the increased axial force Is provided on a 
periodk: basis. 

35 
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48. The method of daim 46, wherein the increased axial force is provided on a 
random basis. . 



49. The method of claim 46, wherein the ratio of the increased axial force to the 
5 substantially constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular member to a preexisting stmcture, 
comprising: 

positioning the tubular memt>er and an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expanston cone through the expandable tubular 

member. 

.15 

52. The method of claim 51 , wherein pushing the expansion cone includes: 
injecting a pressurized fluidtc material into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure, 
20 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stnjcture; 
axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone.thrbugh the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displacing the expansion cone. 

54. A method of coupling a tubular member to a preexisting stmcture, 
30 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stnicture by increasing the 
size of the expansion cone; and 
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axially displacing the expansion cone relative to the tubular memt>er by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular member; and 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

56. A method of coupling an expandable tubular member to a preexisting 
stnidure, comprising: 

positioning the expandable tubular member, an expansion cone, and an 
anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 

anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 

axially displacing the expansion cone. 

57. A method of coupltng an expandable tubular member to a preexisting 
stnjcture, comprising: 

positioning the tubular member and an expansion cone within the preexisting 

structure; 

explosively anchoring the tubular member to the preexisting stmcture; and 
axially displacing ttie expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 
comprisirig: 

fDdng the position of an expansion cone within ttie preexisting structure; 
driving the expandable tubular member onto ttie expansion cone in a first 
direction; and 

axially displacing the expanston cone in a second direction relative to ttie 
expandable tubular memben 
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wherein the first and second directions are different 

59. A method of coupling an expandable tubular member to a preexisting j 
structure, comprising: ' 
5 placing the expandable tubular, an expansion cone, and a resilient anchor 

within the preexisting stmcture; 

releasing the resilient anchor; and 

axially displacing the expansion cone within the expandable tubular memt)er. 

10 60. A method of coupling an expandable tubular member to a preexisting i 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
ph^btlng one or more, engagement elements; and 
axially displacing the expansion cone. 

The method of claim 60, wherein pivoting the engagement elements 
includes: 

actuating the engagement elements. 

The method of claim 60, wherein pivoting the engagement elements 

i 

includes: 

Fdadng a quantity of a fluidic material onto the engagement elements. 

i 

The method of daim 60, wherein pivoting the engagement elements 
includes: 

dispiadrig the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
Structure, comprising: j 

pladng the expandable tubular member and an expansbn cone into the 
preexisting structure; | 
pladng a quanti^ of a fliddic material onto the expandatrie tubular memt>er to 
35 anchor the expandat>le tubular member to the preexisting stnicture; and { 
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axially displacing the expansion cone. 
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65. The method of claim 64. wherein the fluidic material comprises a barite plug. 

66. The method of claim 64, wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecHng a quantity of a hardenable fluidic material into the preexisting structure; 

at least partially curing the hardenable fluidic sealing material; and 

axially displacing the expansion cone. 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 

preexisting structure; and 

applying an a)dal force to the expandable tubular member in a downward 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
stmdure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; 

injecting a quantity of a first fluidic material having a first density into the 
region of the pree)dsting structure outside of the expandable tubular memben and 

injecting a quantity of a second fluidic material having a second derisity into a 
portton of the expandable tubular member below the expansion cone; 

wherein the second density is greater than the first density. 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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placing the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture; 

applying an axial force to the expansion cone; and 
5 pressurizing an interior portion of the expandable tubular member below the 

expansion cone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 placing the expandable tubular member and an expansion cone Into the 

preexisting stmcture; and 

af^lying an axial force to the expandable tubular member. 

72. An apparatus for coupling a tubular member to a preexisting structure. 
15 comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, including: 
, a housing Including a tapered first end and a second end; 
one or more grooves fonmed in the outer surface of the tapered first end; and 
one or more axial flow passages fluididy coupled to the grooves. 

25 73. The apparatus of daim 72, wherein the grooves comprise circumferential 
. grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

30 75. The apparatus of daim 72, v^erein the grooves are concentrated around the 
axial midpoint of the tapered portion of the. housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 

35 
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77. The apparatus of claim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the circumferential direction. 



78. The apparatus of claim 76, wherein the axial grooves extend from the 
5 tapered first erxl of the body to the grooves. 

79. The apparatus of claim 76, wherein the axial grooves extend from the 
second end of the body to the grooves. 

1 0 80. The apparatus of claim 76, wherein the axial grooves extend from the 
tapered first end of the body to the second end of the body. 

81 . The apparatus of claim 72, wherein the axial fbw passages are positioned 
within the housing of the expansion cone. 

15 . 

82. The apparatus of claim 81 . wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages e}dend from the 
20 tapered first end of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of claim 83, wherein one or more of the flow passages Include 
inserts having restricted flow passages. 

86. The apparatus of claim 83. wherein one or more of the axial flow passages 
indude filters. 

30 

87. The apparatus of daim 72, wherein the cross secfional area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-secSonal area of the grooves 
35 ranges from about 2X10^ in^ to 5X10'^ In^ 
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89. The apparatus of claim 72. wherein the cross-sectional area of the axial flow 
passages ranges from about 2X10^ In^ to 5X10*^ In^. 

5 90. The apparatus of claim 72, wherein the angle of attack of the first tapered 
end of the body ranges from about 10 to 30 degrees. 

91 . The apparatus of claim 72, wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein the angle of inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

1 5 93. The apparatus of claim 72, wherein the grooves include: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoukler positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of daim 93, wherein the first second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of daim 72. wherein the axial flow passages indude: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one skle of the flow channel having a second 
radius of curvature; and 

a second shoulder posittoned on the other side of the flow channel having a 
30 third radius of cunrature. 

96. The apparatus of daim 95. wherein the first, second and third radii of 
curvature are substantially equal. 
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97. The apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tubular nrtemben 

an anchoring device adapted to couple the expandable tubular niemt>er to 
the preexisting structure; and 

an expansion cone nnovabiy coupled to the expandable tubular memt>er and 
10 adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member includes: 

an annular member, having: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
15 imperfections Qfless than about 8% (rf the wail thickness; 

no failure for radial expansh>ns of up to about 30 %; and 

no necking of the walls of the annular member for radial expansions of up to 
about 25%. 



20 99. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

a first tubular member; 

a second tubular member, and 
30 a threaded connectton for coupling the first tubular member to the second 

tubular member, the threaded oonnecSon including: 

one or more sealof^ members for sealing the interface between the first and 
second tubular members. 
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1 00. The apparatus of claim 99, wherein the threaded connec^on 
pin and box threaded connection. 



P83667GB08 
comprises a 



101 . The apparatus of daim 99, wherein the sealing members are positioned 
5 adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 

10 connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

15 104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
20 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular memt>er; 

wherein the expandable tubular member indudes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

25 105. The apparatus of claim 104, wherein the lubricant comprises a metallic sMp. 

t06.. The apparatus of ddim 104, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS-58-M, and C-PHOS-58-R. 

30 107. The apparatus of daim 104, wherein the lubricant provides a sliding friction 
coeffident of less than about 0.20. 

108. The apparatus of daim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular memt>er. 

35 
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109. The apparatus of daim 104, wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 



1 1 0. The apparatus of daim 1 04. wherein the lubricant is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

111. The apparatus of daim 1 1 0, wherein the lubricant includes epoxy. 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
polyethylenepdyamine. 

10 

112. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring de>rice adapted to couple the expandable tubular member to 
15 the preexisting structure; and 

ah expansion cone movably coupled to the expandable tubular member and 
adapted to radially ^cpand the expandable tubular member, 
wherein the expandable tubular member includes: 
a pair of tubular members having threaded portions coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 112. vrtierein the sealant is selected from the group 
consisting of epoxies, themnosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds haying polymerizable materials. 

1 14. The apparatus of daim 1 1 2, wherein the sealant indudes an initial cure cycle 
and a final cure cycle. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 112. wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

35 
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117. The apparatus of daim 1 12, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 '^F. 



118. The apparatus of claim 1 12. wherein the threaded portions of the tubular 

5 memtxers include a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

10 an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
15 wherein the expandable tubular member Includes: a pair of rings for 

engaging the piieexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

20 1 20. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member includes one or more slots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tut>ular memt)er. 

1 22. The apparatus of daim 120, wherein the slots are provided at a rK>n- 
preexpanded portion of the tubular member. 
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1 23. An apparatus for coupling an expandable tubular nienrAer to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular memt>er includes: 
a first preexpanded portion; 
10 an intermediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intemiediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
15 structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expanston cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular member, and 
a valveable fluid passage coupled to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support member; 

a second support member coupled to the first support member; 

an expansion cone coupled to the first support member, 

an expandable tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 

30 couple the expandable tubular member to the preexisting stmcture; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is greater than the inside diameter of the expandable tubular member. 

35 
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1 27. The apparatus of claim 125. wherein the out^de diameter of the expansion j 

cone is approximately equal to the outside diameter of the expandable tubular 

member. 

i 

5 1 28. An apparatus for coupling an expandable tubular member to a preexisting : 
structure, comprising: < 
a first support member; 

a second support member coupled to the first support meml>er; 
an expansion cone coupled to the first support member; 
10 an expandable tubular member coupled to the expansion cone; and - 

an explosive anchoring device coupled to the secorKJ support member 
adapted to couple the expandable tubular member to the preexisting structure. 

1 29. An apparatus for coupDng an expandable tubular member to a preexisting 
15 structure, comprising: 

a support member, 

an expandable expanston cone coupled to the siqpport member, and 
an expandable tubular member coupled to the expansion cone. i 

130. An apparatus for coupling an expandable tubularmember to a preexisting 
structure, comprishg: 

a support member, 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to the expandable expansion cone. | 

1 31 . The apparatus of daim 1 30, wherein the expandable tubular member 
includes one or more anchoring devices. I 

1 32. The apparatus of daim 1 30, wherein the expandable tubular memt>er 
30 includes a slotted end portion. 

1 33. An apparatus for coupling an expandable tutnilar to a preexisting structure, 
comprising: ! 

a support member, 

35 an expansion cone coupled to the support member; \ 

. • -144 . 

I 

"i 
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an expandable tubular nnember coupled to the Expansion cone including one 
or more shape memory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

5 

1 34. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member 

an expansion cone coupled to the support member, 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

1 35. The apparatus of daim 1 34, wherein the resilient anchor includes: 
15 a resilient scroll. 

136. The apparatus of daim 1 34, wherein the resilient anchor includes: 
one or more resilient anms. 

20 137. The apparatus of daim 134, wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

138. The apparatus of daim 134, wherein the resilient anchor is adapted to mate 
with the expansion cone. 

25 

1 39. An expandable tubular member, comprising: 
an expandable tubular body; 

one or mdre resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient panels adapted to 
30 oontrollably release the resSient panels. 

140. An apparatus for ooupGng an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 
35 an expansion cone coupled to the support memben 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of claim 1 40, further including one or more corresponding 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support memt>en 

an expandable tubular member coupled to the expandable expansion cone; 

15 and 

an anchor coupled to the expandable tubular member. Including: 
one or more petal baskets pivotally coupled to the expandable tubular 
member. 

20 143. The apparatus of daim 142, further including one or more corresponding 
actuators for pivoting the petal t>askets: 

144. An apparatus for coupling an expandable tubular member to a preexisting 

structure, comprising: 
25 a support member; 

an expansion pone coupled to the support member; 

an expandable tubular member coupled to ttie expanston cone, including: 

a slotted portion provMed at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

a support member; 
an expansion cone; 

an expandable tubular memt)er coupled to the expansion cone; 
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a coupling device coupled to the support member and an end portion of the 

expandable tubular member, and 

a mass coupled to the end portion of the expandable tubular member; 
wherein the weight of the mass Is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular memt>er to a preexisting 
structure, comprising: 

a support member including a fluid passage; 
10 an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone; 
a slip joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
15 the interior portion of the expandable tubular member between the expansion cone 
and the end plate. 

1 47. A method of coupling a tubular member to a preexisting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

structure; 
axially displacing the expansion cone; 
removing the expansion cone; and 
applying direct radial pressure to the tubular member. 

25 

. 148. The method of claim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the Interior of the tubular member. 

30 149. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

injecting a fluldic material into the tubular member. 



35 



1 50. The method of daim 147. wherein axially displadng the expansion cone 
indudes: 
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applying a tensile foroe to the expansion cone. 
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151. The method of daim 147, wherein axially displacing the expansion cone 

includes: 

5 displacing the expansion cone into the tubular member. 

152. The method of daim 147, wherein axially displadng the expansion cone 
includes: 

displadng the expansion cone out of the tubular member. 

10 

1 53. The method of daim 147, wherein axially displadng the expansion cone 
radially expands the tubular member by about 1 0% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

20 156. The method of daim 147, wherein the preexisting structure indudes a 
wellbore casing. 

1 57. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

1 58. The method of daim 147, wherein the preexisting structure indudes a 
structural support. 

15g. An apparatus, comprising: 
30 a tubular member coupled to a preexisting structure; 

wherein the tubular miamber is coupled to the preexisting structure by the 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

35 axially displadng the expansion cone; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular member. 
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1 60. The apparatus of daim 1 59, wherein axially displacing the expansion cone 
5 includes: 

pressurizing at least a portion of the interior of the tubular member. 

161. The apparatus of claim 1 59. wherein axially displadng the expansion cone 
indudes: 

10 injecting a fluidic material Into the tubular member. 

162. The apparatus of daim 159. wherein axially displadng the expansion cone 
indudes: 

applying a tensile force to the expansion cone. 

15 

163. The apparatus of daim 159, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone into the tubular member. 

20 1 64. The apparatus of claim 1 59, wherein axially displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

1 65. The apparatus of daim 1 59, wherein axially displadng the expansion cone 
25 radially expands the tubular member by about 10% to 20%. 

166. The apparatus of daim 159. wherein applying dired radial pressure to the 
tubular member radially expands the tubular member by i«> to about 5%. 

30 167. The apparatus of daim 159, wherein applying dired radial pressure to the 
tubular member indudes. applyinig a radial force at discrete locations. 

168. The apparatus of daim 159, wherein the preexisting stnjcture indudes a 
wellbore casing. 

35 
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169. The apparatus of daim 159. wherein the preexisting structure indudes a 
pipeline. 



170. The apparatus of daim 159, wherein the preexisting structure indudes a 
5 staictural support. 

171 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displadng the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

means for lubricating the interface between the expansion cone and the 
IS tubular member. 

172. The system of dabfn 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for injecting a lubricating fluid into the trailing edge of the interface 
20 between the expansion cone and the tubular memt>er. 

173. The system of claim 172, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipdse. 

25 174. The system of claim 172, wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

The system of daim 172, wherein the means for injecting indudes: 
means for injeding lubricating fluid into the area around the axial midpoint cS 
tapered end of the expansion cone. 

1 76. The system of daim 1 72, wherein the means for injecting indudes: 

means for injecting lubricating fluid into a second end of the expansion cone. 

35 1 77. The system of daim 1 72. wherein the nrieans for injecting indudes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 



178. The system of datm 172, wherein the means for Injecting includes: 
5 means for injecting lubricating fluid into an interior of the expansion cone. 

The system of claim 172, wherein the means for injecting includes: 
means for injecting lubricating fluid through an outer surface of the expansion 

The system of daim 172. wherein the means for injecting Includes: 
means for injecting the lubricating fluid into a plurality of discrete locations 
the trailing edge portion. 

15 181. The system of claim 1 72. wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172. wherein the lubricating fluid further Indudes: 
TorqTrim III; 
20 EP Mudlib; and 

DrillN-Slld. 

The system of daim 172, wherein the lubricating fluid comprises: 
TorqTrim III; 
EP Mudlib; and 
DriUN-Slid. 

184. The system of daim 71 1 . wherein the means for lubricating the Interface 
t>e1ween the expansion cone and the tubular member indudes: 
30 means for coating the hterior surface of the tubular member with a lubricant. 



179. 
cone. 

10 

180. 
along 
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185. The system of daim 171. wherein the means for lubricating the Interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior surface of the tubular member with a first part 
35 of a lubricant; and 
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means for applying a second part of the lubricant to the interior surface of the 
tubular member. 



1 86. The system of daim 1 84, wherein the lubricant comprises a metallic soap. 

5 

1 87. The system of daim 1 84, wherein the lubricant is selected from the group 
consisting of C-Lube-10. OPHOS-58-M. and OPH0S-58-R. 

188. The system of daim 1 84, wherein the lubricant provides a sliding friction 
10 coefficient of less than about 0.20. 

189. The system of daim 1 84, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

15 190. The system of daim 184, wherein the lubricant is nnechanically bonded to the 
interior surfaces of the tubular members. 

1 91 . The system of daim 1 84, wherein the lubricant is adhesively bonded to the 
interior surface of the tubular member$. 

20 

192. The system of daim 184, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper^ alumisilicate and polyethyienepolyamine. 

1 93. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positioning the tubular niember and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the tubular member by 
30 pulling the expansion cone through the tubular member; 

wherein ttie tubulair member indudes: 

an annular member, including: 

a wall thidchess that varies less than about 8 %; 

a hoop yield strength that varies less than about 10%; 
35 . imperfections of less than about 8 % of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular member for radial expansions of up to 
about 25%. 

5 194. A system for coupling a tubular member to a preexisting stmdure. 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

10 anchoring the tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

1 95. The system of dalm 1 94, wherein the lubricating fluid comprises: 
15 BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 

1 96. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting struc^re; 

means for anchoring the expandable tubular member to the preensting 
structure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 member, 

wherein the expandable tubular member includes: 

a first tubular member; 

a second tubular member, and 

a threaded connecGon for coupling the first tubular member to the second 
30 tubular member, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular memtxers. 
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197. The system of daim 196, wherein the threaded connection comprises a pin 
arKl box threaded connection. 
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'1 98. The system of claim 1 96, wherein the seaiing members are positioned 
adjacent to an end portion of the threaded connection. 

5 1 99. The system of daim 1 98, wherein one of the seaiing nnembers Is positioned 
adjacent to an. end portion of the threaded connecSon; and wherein another one of 
the sealing nnembers Is not positioned adjacent to an end portion of the threaded 
connection. 

10 200. The system of claim 196, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 5 means for positioning the expandable tubular member and an expansion 

cone within the pre^tlng structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displadng the expansion cone relative to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member includes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 
curing the sealanL 

202. The system of daim 201 . wherein the sealant is selected from the group 
30 consisting of epoxies, thermosetting sealing compounds, curable sealing 

compounds, and seating compounds having polymerizable materials. 

203. The system of daim 201, further Induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 memt>ers; and 
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means for finally curing the sealant after radially expanding the tubular 
members. 



204. The system of daim 201 , wherein the sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 , wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

10 206. The system of daim 201 , wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 ^F. 

207. The system of daim 201 , further induding: 

means for applying a primer to the threaded portions of the tubular members 

ft ■ • . • 

15 prior to coating the threaded portions of the tubular members with the sealant. 

208. The system of daim 207, wherein the primer indudes a curing catalyst 

209. The system of daim 207, wherein the primer is applied to the threaded 
20 portion of one of the tubular members and the sealant is applied to the threaded 

portion of the other one of the tubular members. 

210. The system of daim 207, wherein the primer indudes a curing catalyst. 

25 211. A s^tem for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion oone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axially displadng the expansion cone relative to tlie tubular member by 

pulling the expansion cone through the exparulable tubular member; 
wherein the tubular member includes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned betwem the rings for sealing the interface 
35 between the tubular member and the preexisting structure. 
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212. A system for cx>upiing a tubular memt>er to a preexisting structure, 
oompridng: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular mennt)er to the preexisting structure; and 
axiaily displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular member Includes one or more slots. 

10 

213. The system Of claim 212, wherein the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
1 5 preexpanded portion of the tubular member. 

215. A system for coupling a tubular memt>er to a preexisting structure, 
comprising: 

positioning the exparxiable tubular memt>er and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axiaily displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular member Includes: 
25 a first preexpamjed portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexistir^ structure, 
comprising: 

positioning the exparidable tubular nnember and an expansion oone vAthln 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 
5 a substantially constant axial force; and 

an increased axial force. 



217. The system of claim 216, wherein the increased axial force is provided on a 
periodic basis. 

10 

218. The system of claim 216, vt^eretn the increased axial force is provided on a 
random basis. 

219. The system of claim 216. wherein the ratio of the Increased axial force to the 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting struchjre, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially displacing the e)q;>ansion cone relative to the expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 

25 

221 . The systern of claim 220, wherein the means for pushing the expansion cone 
includes: 

means for injecting a pressurized fluidic material into contact with the 
expansion cone. 

30 

222. A system for coupling a tubular member to a preexistirig structure, 
comprising: 

means for positioning the tubular member and an expansbn cone within the 
preexisting structure; 
35 means for anchoring the tubular member to the preexisting structure; 
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means for axially displacing the expanston cone relative to the tubular 
member by puUing the expansion a)ne through the expandal)le tutw^^ 
and 

means for injecting a curable fluidic sealing material between the tubular 
5 member and the preexisting structure prior to axially displacing the expansion cone. 

223. A system for coupling a tubular memt)er to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular memt>er. 

15 

224. A system for coupling a tubular memt)er to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expanston cone within the 
preexisting stmcture; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubular member; and 

means for axially displacing the expansion cone relative to the tubular 
memt>er by pulling the expansion cone through tiie tubular memt)er. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; . 

means for positioning the anchoring device above ti^ expanston cone; 
30 means for anchoring the expandable tubular member to the preexisting 

structure using the anchoring device; and 

means for axially displacing the expansion cone. 
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226. A system for coupHng an expandable tubular member to a preexisting 
structure, comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displadng the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

1 0 means for fixing the position of an expansion cone within the preexisting 

structure; 

means for driving the expandable tubular mennber onto the expansion cone 
in a first direction; and 

means for axially displacing the expansion cone in a second direction relative 
15 to the expandable tubular member; 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting structure; 

means for releasing the resilient anchor; and 

means for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an expandable tubi^ar member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular member to the preexisting 

structure that includes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion cone. 

230. The system of daim 229. wherein the means for pivoting the engagement 
35 elements includes: 
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231 The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of daim 229, wherein the means for pivoting the engagement 
elements indudes: 

1 0 means for displacing the expandable tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
15 into the preexisting structure; 

means for pladng a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 
means for axlaUy displadng the expansion cone. 

20 234. The system of daim 233, wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprees a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

means for positioning the expandable tubular memt>er and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
stmcture by injecting a quantity of a hardenable fluidic material into the preexisting 
30 staicture; 

means for at least partially curing the hardenable fluMic seaGng material; and 
means for axtally displadng the expansion cone. 
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237. A system for coupling an expandable tubular memt>er to a preexisting 
structure, comprising: 
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means for placing the expandable tubular member and an expansion cone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansioh cone 
within the preexisting structure; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the region of the preexisting structure outside of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone; 
15 wherein the second density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tutnjlar member to the preexisting 
stmcture; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placingj the expandable tubular member and an expansion cone 
30 Into the preexisting, structure; and 

means for applying an axial force to the exparulabie tubular nnemt>er. 

241 . A system for coupling a tubular member to a preexisting structure, 
comprising: 
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means for positoning the tubular member and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; 
nteans for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of claim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 memt>er. 

243. The system of claim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for injecting a fluidic material into the tubular member. 

15 

244. The system of claim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of claim 241 , wherein the means for axially displaang the 
expansion cone includes: 

means for displadng the expansion cone into the tubular memt>er. 

246. The system of daim 241 . wherein the means for axially displacing the 
25 expansion cone includes: 

. means for displacing the exparision cone out of the tubular meml>er. 

247. The system of daim 241 , wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 



30 



248. The system of daim 241 , wherein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
at>out5%. 
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249. The system of claim 241 . wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

5 250. The system of claim 241 . wherein the preexisting structure includes a 
wellbore casing. 

251 . The system of claim 241 , wherein the preexisting stmdure Includes a 
pipeline. 

10 

252. The system of dalm 241 , wherein the preexisting structure Includes a 
structural support. 
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